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FOREWORD

This document, D2-14934-6, entitled "WS-133A
Maintainability Program Final Report,"
is submitted to AFBSD/STL in accordance
with the requirements of:

Technical Directive 62-4488
dated 28 May 1962, "Main-
tainability Requirements
Program;
CCN 448 dated 28 May 1962;
CCP 803 dated 5 October 1962;
and CCN 926 dated 4 June 1963.

CCN 448 authorized a formal Minuteman
Maintainability effort and provided a limited
level of funding for the operation of a
Maintainability Engineering Group. This
Group acted as a focal point for product
maintainability and conducted studies, analyses
and liaison leading to design action.

CCN 926 terminated the formal M program,
authorized by CCN 448,as of 30 .Tune 1963.
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0

1.0 PURPOSE

The purpose of this document is to present The Boeing Company's
final report on the WS-133A maintainability programimplemonted

* by CCN 448 of contract AF04(647)-289. This program was
terminated by CCN 926, dated 4 June 1963.

2.0 SCOPE AND BACKGROUND

This report represents the sixth and last oha monthly series.
It covers the entire reporting period from 18 October 1962
thru 31 May 1963. The first report covered the period from 18
October thru 31 December 1962. Each succeeding report covered
a monthly period from the first thru the last day of each month.

Technical Directive 62-4488 directed The Boeing Company to
develop maintainability criteria and to conduct a'maintalnability
program In accordance witih these criteria. 'This dlrectin was acted
on and followed. Definitive documentation was submitted to BSD
In the form of D2-14256 - "Minuteman Maintainability Guide for
Design Criteria" and D2-14475 - "WS-l3A Maintaliability
Program Plan. * & 0

. S

The maintainability program plan was in two parts: (1) a design
review and evaluation plan; and (2) a test and demonftratlon plan.
Program status and progress relative to the execution of these
plans was reported to BSD thru the aforementioned monthly reports.
This final reptrt contains program data and information as of
31 May 1963.
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( 3.0 SUMMARY

The report covers a period from October 1962 thru May 1963. It
encompasses only a part of the four-year-plus maintainability
effort on WS-I33A. The maintainability program in effect prior
to CCN 448 was communicated to AFBSD in Boeing letter # 2-5262-
0-32, dated 5 December 1961, as follows:

"The present Minuteman maintainability program funding and
technical considerations have been based upon the implications
of MIE-D-9412C functional analysis. This effort is augmented by
a group of maintainability specialists who accomplish the following:

a) Evaluation of Action Requests which effect maintainability;

b) Investigation of Source Control Documents;

c) Evaluation of Figure 'A' design;

d) Participation in PDR's, CDR's, etc;

a) Mockup evaluation;

1) CCN 184. observation of tests at STP M and Vandenberg
to report _M problems in the interface between hardware
and maintenance personnel."

Upon acceptance of CCN 448, the Maintainability Engineering
Group continued the above program and, in addition, expanded the
maintainability effort as follows:

a) At the request of AFBSD, maintainability review of
specific "figure A" hardware was initiated. Those
figure A's available at Seattle were reviewed and the
balance were being reviewed by sending maintainability
engineers to the operating bases.

b) A test and demonstration plan was submitted to AFBSD.
The plan included a list of scheduled WS-133A test and
performance demonstrations to be used to demonstrate
equipment maintainability. Of the 33 figure A items
"selected for maintainability demonstration, 32 figure
A's, including 108 separate maintenance events, were
observed, evaluated, and reported by maintainability
engineers.

I O N NO" D2-14934- 6*
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3.0 (Continued)

c) In November 1962 a maintainability engineer was assigned
to Vandenberg to observe maintenance events, demonstrations,
T.O. verification and validation, etc. This engineer reported
all maintainability problems to the Maintainability Engineering
Group (Seattle) for investigation and evaluation.

d) Surveillance of field liaison reports to obtain maintainability
data resulted in assignment of 109 field reports to maintain-
ability engineers so that problem areas could be coordinated
with the design groups.

e) An engineer was assigned to the "soldering" maintainability
problem area, as a continuation of the soldering study and
meetings (Maintainability Review Meeting No. 1, at Boeing
Seattle, 9 January 1962; and Maintainability Review Meeting
No. 2, at RCA; Camden, 18 January 1962). Changes were not
accomplished pending direction from AFBSD as per paragraph
D, page 8, Minutes of M Review Meeting No. 2, quote:
"BSD/$TL will make t~eir recommendations and issue
implementing direction - - -". Except for a few items
covered by TWX's from AFBSD to Boeing (BSQA-19-6-24,
dated 19 June 1962, and BSQA-25-6-31, dated 25 June 1962)
no recommendations or directions were received. ECP
action resulting from the above was subsequently cancelled
by AFBSD due to limitation of funds.

O In compliance with Technical Directive 62-4488 and CCN 448,
a "Minuteman Maintainability Guide for Design Criteria"
was compiled and issued as Boeing document, D2-14256. As
an outgrowth of this "criteria" document and the requirement
for a "maintainability checklist" for designers and maintain-
ability engineers, preparation of a "M checklist" was
initiated. This checklist would have Seen a list of approximately
800 to 1000 items with each item cross referenced and indexed
to applicable MIL-STD documents or specifications. If
sufficient manpower is authorized, this checklist will be
completed as a part of the WS-133B Maintainability Program.

IPAGE 5



Of the many Maintainability problems encountered during the period of
this report, the problems requiring major design changes remain un-
changed due to economic limitations. Only "make-work" ECP's were being
approved. A MAR was not issued unless a cost study indicated a net
savings to the Customer. For these reasons a majority of the M
problems on which action was initiated were handled by verbal coordination
or by issuing a MRR requesting a change of th4 product improvement
nature. A considerable number of changes have been made on publications
and hardware by use of manufacturing optibns, PRR's, and by accompanying
ether changes or publication revisionsoDue to the time delay in completing
a change, many minor M proposals are yet.to be accomplisljpd.

Two major conclusions may be drawn from this Maintainability Program:

a) The Minuteman Weapon System has an acceptable level of
maintainability in many Areas of air vehicle and ground equipment.
Due to the "remove and replace" concept for on-site maintenance,
the "actual maintenance" downtime (actual repair or maintenance
In progress on equipment) should be a small percentage of total
downwme

b) I is paramount that a Maintainability Program be initiated during
the very early stages of a system development program. Once
production Is under way and the system end item is placed in
service, the cost of an equipment change may be prohibitive.
In addition, there is a time delay from the Initiation of a maintain-
ability program to the time it is fully effective. For example,
time Is consumed in the preparation of and obtaining approval
for program plans and design criteria documents; and in the
hiring, training and indoctrination of personnel on a specific
weapon system. *

, 0

* 0 aS @ o. "a'. 0
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4.0 MAINTAINABILITY REVIEW AND EVALUATION

4.1 MAINTAINABILITY REVIEWS

4.1.1 Program

As part of the Maintainability (M) effort under CCP-803 and the
WS-133A Maintainability Program Plan (D2-f4475), specific'
figure "A" items were to be reviewed for M and soldering in
accordance with criteria as specified in 61"20-7822-DU-RDI, and'
D2-14256 "Minuteman Maintainability Guide For Design Criteria."
Major M problem areas revealed by these reviews were reported
through-initiation of a Maintainability Action Request (MAR). Minor.
M problems of the product improvement type were reported to the,
Design Project through a Miintainability RevieweReport (MRR). o

• .*e9gO 9 *g *o S

4.L2 Figure "A" Items To Be Reviewed * •. 0
o 0 * *

a) The following figure "A items, selected by the customer,
have been reviewed for Maintainability. 00 0• o" • *""" " . • o.

S 00 00 *
1) 1201 JDrier, Air.Compressor; . .

00
"2) 1281 fault Locator Set, AN/G§M-69;• 0

00 0

3) 1288 Battery, Storaje; 0

4) 1837 Distribution Box; 0

5) 1338 Console, Communications Coitrol; •

6) 13867 Motor/Genetator, PU-521;

7) 1380 Distribution Box;
0•

8) 1385 Distribution Box;*.

9) .1412 Signal Assembly, Voice Reporting;. " . " '

0 10) 1423 Antenna Group, AN/GRA-72;

U) 1424 Antenna, AS-Il3/GRC-113;

12) 1425 Antenna System, H.F., Receiving & Transmitting;

13) 1425 Antenna, HLF., Transmitting, Hardened;

Ar"~t NO.D2-14934-6
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4.2(Continued)
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4.1.2 (Continued)

No. 2-6331-0-366, dated 7 February 1962) listed certain
figure "A" items which were not reviewed due to non-
availability of hardware. These items were to be reviewed
on a schedule compatible with equipment availability.

c) Other figure "A" items were to be reviewed as problem
areas became identified by review of Field Service Reports,
System Test Action Requests, Unsatisfactory Reports, M
Evaluation/Observation (E/O) Reports, and other field'
reports prepared by Boeing organizations.

4.2 MAINTAINABILITY ACTION REQUESTS (MAR)

Status of all MAR's initiated to date is contained in the MAR
Status Summary (See section 6.2). A copy of issued MAR's
immediately follows the MAR Status Chart. During the period
covered by this final report, the following MAR's were issued:

a) 1-1283-Al, revision 1, Motor Generator Set, LF;

b) 2-7724-Al, Nozzle Control Unit Test Set;

c) 3-1282-Al, revision 1, storage Battery Shock Mounts, LF.

4.3 MAINTAINABILITY REVIEW REPORTS (MRR)

During the month of May, MRR's were completed on the following
equipment and sent to the cognizant design group. In compliance
with CCN 926, dated 4 June 1963, a copy of each MRR issued
to date immediately follows the MRR Status Chart (see section 8.3).

a) 28-1283-1, M-G Set, Control Assy Access Plate;

b) 29-1367- Rev. A , M-G Set, LCF;

c) 30-MGE-1 Storage Identification of Removable Items in
MOE Cases;

d) 31-4319, Adapter Set - Connector;

e) 32-1201, Programmer Group

£,4"-', " D2-14945-6_
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4.4 FIELD LIAISON REPORTS

Surveillance of operational activities to obtain additional Main-
tainability data was accomplished thru review of STAR's
(System Test Action Requests), FSR's (Field Service Reports),
UR's (Unsatisfactory Reports), and BIAR's (Base Installation
Action Requests). During the reporting period, 290 STAR's,
293 BIAR's, 20 UR's, and 270 FSR's were reviewed for Main-
tainability implications. Of these reports, maintainability
surveillance was initiated on: 41 STAR's, 21 BIAR's, 36 FSR's,
and 11 UR's.

4.4.1 Maintainability Surveillance

In those cases where reviews indicated a maintainability
problem.M Engineers were assigned to work the problem with
the desiginorganization. If the proposed solutions to problems
reported thru the above Field Liaison Reports did not satisfy
maintainability requirements then a MAR or MRR was initiated
as approprtate.

AWAKAV NO' D2-114934-6).

IPAGE 10



5.0 MAINTAINABILITY TEST AND DEMONSTRATION

5.1 TEST AND DEMONSTRATION PLAN

Tests and performance demonstrations already scheduled for
other purposes at the STP III installation, Vandenberg Air Force
Base, and Minuteman Wing installations were utilized to'provide
as many Maintainability #iemonstrations as possible. Maintain-
ability Engineers participated in those tests and demonstrations
having inherent Maintainability significance, Observations
were documented by E/O Reports.

Equipment items witIg Maintainability features having major 0
impact upon the opbration and maintenance of the Weapon System
were selected. Only'demonstrations involving these items
were documented, pending both BSD approval of the equipment
list and contractual coverage o an additional tests considered
necessary by tje customer. .

L2 TEST AND DEM&STRATION EQUIPMENT LIST

The "List of WS-133A Equipnent Selected for Maintainability
Demonstrations" was transmitted to*BSD by letter 2-5261-2-249,
dated December 20, 1962. This list identified applicable main-
tenance operations which may be observed during remaining
scheduled test and dem'on~trationeactpvities, to provide Maintain-
ability demonstrations of the selected Figure"wA" eqiiipment
items. It also identified, fpr each selected equipment item,
those maintenance operationq which should be demonstrated but
were not at that time known to be included within any scheduled
test or demonstration. . . . 0"

The "Demonstration Requirements Status Summaryi (Section 6.4
of this report) provided monthly amplification and updating of
the "List of WS-133A Equipment Selected-for Mairtainability
Demonstrations." It contained a tabulation of the maintenance
operations which should be depnonstrated for each selected
"Figure A" equipment item, and identified any scheduled events .
which were known to include these operations. It also contained
a completion record, which provided completion dates and
observer report numbeirs for all demonstrations which had been
accomplished during current and previous reporting periods.

Ar.4Dgga "O." D2-14934- 6
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5.2 (Continued)

Of the 33 Figure A items selected for maintainability demon-
stration, 32 were observed and evaluated by maintainability
engineers during at least one maintenance event. 108 seperate
maintenance events were observed, evaluated, and reported
(E/O reports). Of the remaining maintenance events listed,
178 were unscheduled and no observations were made pending
authority from BSD to establish additional demonstrations.'
The remaining scheduled events would have been observed
had the progrpzm not been terminated.

5.3 MAINTAINABILITY EVALUATION/OBSERVATION (E/.).
REPORTS .

Z/O Reports were prepared for both "dynamic" observation sa
of maintenance and "static" evaluation of M design. The.
reports provided the basis for subsequent corrective action.on
any observed deficieqcies, and were submitted monthly in this
document series as a demonstration record.*.:.

@0 • Q.

a) A "Static" evaluptioAis a complete visual inspection made
on a non-Interference basil whenever equipment becomes
conveniently'available. "Dynamic" observations are" made
during applicable maintenance operations using actual
equipment. In either case an E/O Report "d~cuments". the
demonstration results.

b) Each completed E/O Report was-evaluated by -the Main-
tainability Engineers who had Maintainabilitye-.review..
responsibility for the specific "Figure A" items of equip-
ment identified in the report.. When. Maintainability. defi-.
clencies were identified In a report, MAR's and/or MRR's
were initiated for appropriate action.

c) Fifty-nine E/O Reports were written during the period.
covered by this document: They'were prepared bythe".
Maintainability Engineers who participated in the M
demonstrations. The reports are. contained in Section:
6.5.

fFJAW M I NOD2 14934-
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6.0 REPORT STATUS AND SUMMARY

This section contains status charts and summaries of Maintainability
Action Requests (MAR's), Maintainability Evaluation/Observation
(E/O) Reports, and Maintainability Review Reports (MRR's).

6.1 The Maintainability Review Status Chart contains an up-to-date
summary of the Figure A equipments reviewed in accordance
with the discussion contained in Section 4. As additional Figure
A items were reviewed they were entered on this chart with
notations as to action taken and date review was completed. This
chart includes all figure A equipments where the maintainability
review was cumulated by the issuance of a MAR or MRR. Many
reviews and investigations did not result in a formal report but
were cumulated by verbal reports or meetings, and coordination
sheets addressed to the cognizant design group.

- S

5 1

,.• • 5

""u- W I "D2-1.34-

"' . .'.• •... . .' . .''.. .-"AG 13 • .



~ ~4*4-- - -- - - - - - - - -. to
- C C4c a C4 04(00

4@. 64CCC E4s I O.4.. CO,4

034~ H. -rcgg l II i a i

(02 m 0ý - )0 5t )C20
IV W oI nt C 0

to CO - oC w-

040

04 C9

04 A to
14 N4 a '

44 0 EG ca0

84 -d -4 4.0 W !Ito~ of 84c 00- t 0 0 v 8.3 'S

d 4a ) k

a2193- Pat 14



6.2 MAR STATUS SUMMARY

The MAR Status Chart, page 18 , contains an up-to-date list of
MAR's issued and the current status of each MAR. Copies of
MAR's were included in each monthly progress report, until
such time as they were considered closed. MAR's requiring no
further consideration by either the originating engineer or the
organization responsible for corrective action were closed.
This status was assigned by the MAR originator only when one
of the following has been achieved:

a) An authorized hardware, procedure, specification or other
corrective action had been found to satisfy the MAR problem;

b) The organization responsible for action rejected the request
for corrective action and the MAR originator concurred with
reasons given for the rejection.

c) The MAR originator considered that the MAR required no
further action because of related actions taken, events occur-
ing, or status changing after initiation of the MAR.

6.2.1 MAR #1-1283-Al Rev. 1 was issued and "closed" out, during this
reporting period. The MAR was "closed" by the maintainability
engineer because of the following status and actions, as reported
by the equipment manager:

a) PRR #11646 provides M-G Set start-up and shutdown procedure
placards at all bases as A & CO items;

b) A "capsulated" starting and stopping procedure is being pro-
vided on the M-G Sets, American Electronics Inc. Part No.
302405. The correct stopping procedure is identified by part
no. 102282 revision C and the correct starting procedure is
identified by part no. 101670 revision D;

c) The 10-20945-2 M-G Set used in the launch control facility of
Wing II and on has a disconnect device to prevent DC motor
starting of the M-G Set.

6.2.2 MAR #7724-Al was issued, and "closed" out by the M Engineer
after the M problem was elimimted by PRR #11602. This PRR
provided for replacement of the entire cable and connector by a
simple "shorting" plug.

14M mo. D2.-14934-
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6.2.3 MAR # 3-1282-Al, revision 1 was closed out by the M engineer
upon receipt of a reply from design engineering, w•-ch outlined
their position as follows:

"The following chronological list of actions has occurred con-
cerning official action taken by Boeing and by the'Air Force on
the subject of additional battery shockomounting ýrovisions./

6/6/62 MCL 964 prepa'rI by lalph - Pa"o "
Additional Shot atten ation f.r tlhe .LBatteries
effectivityaAll B•ses.

6/13/62 FWq assigned FCf•o 60.t co(mpL.]964-appro'v'ing it for
design and pui Jio th••CCB.2 *-...2 :•e , . -• .*.'.- "

6/22/62 C16 fo tudiesf o r solurions.

6/26/62 CCB approved- C1R- 160 for. MA•'B .&..VA FBonly.Q1• -l~ ri & % t1 ill' * .
• .III '• +•4 • .+

acjo fn. alfernatlu•os oRf w .-on'wings to
continue.. .. .

8/17/62 o ccoo'*directhjigtP'~tn*eolng to. subr6it ECPoto
• * *. S*-."** .* ., .* . ° . ' "indbrporate oalil erate "soluit con..be~4cause'f `conpfider•ble

," I • 0 .. l ... - .... 0 1o °.e :+. •o . .. ,

savings in. ""'

8/24/62 CCB dirqit9... Begts(ubit*a new.FPIR &. 4CP.to
provide an.at~eate.sQlrion.forEels .worth.ana on.

9/10/62 MCL B88:p`rpr44 b..B.oelg*"pd submeitbdto.FWG.o,• + + • .+ ,.<. . . ., . . ... -

9/12/62 FWG assi1ned.F.CR.187.toMCLl188 approvi4ng it for
design and subbftt&AI•Athe.€CB. " .

9/20/62 ECP 391 to provdemcki$,ications~to the bAttery shock
mounts that were necessary to accolmmod"ate the*FCR
187 facilities changes.

10/2/62 7CR 187 reviewed by CCB and disapproved in favor
of FCR 160 R-1. The basic reasoq for this Atction was
that ECP 391, which was requlred to support FCR 187
had not been submitted in time. This scheduling is the
result of the "URGENT" priority assigned to ECP 391
in accordance with standard AF policy. Action 6n FCR
187 was deemed necessary by the CCB on this date in
order to meet construction schedules at EAFB.

A.1 I.,- NO io. D2-14934-6_
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6.2.3 (Continued)

10/2/62 FCR 160-R-1 CCB revised effectivity to include EAFB,
MTAFB & WAFB.

11/1/62 ECP 391 cancelled because of CCB directive dated
10/2/62.

It shoulo be noted from the above-past• actions that the alternate
shock mount as suggested in.reference (1k) was identical to ECP
391 and FCR 181. These change were turned down by the Air
Force even though they had addlquate knowledge qf costs and
other 4ictqrs 4ifldencink the des~gn of the battery shock mounts.
Bec"ause tins subjeqt has been reviewed and acted upon by the
Air Force, it is believed that this group should not re-open the
subrect'.

6.2.4, Other M'AR's.were initiated but not issued when it was found
.th. thh,.--Bigdesign-'groups and.BSD were fully aware of the
"M .problem area and aicfively working the problem. Thus MAR's
o"Wilgers'ojriel.access.shielter, standardization of logic symbology
by allcot"a&rors'o (MIL•.-STD-806), G&C Cooler, RCA power
supply .drawers ,(EP...77),ý and-many others were not initiated

-when •oojrinat ion with d~slgn engineering found the M problem
be4 ,acfOvely2-4rk4.

AMAKAV'G mo. D2-14934-6
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6.3 MRR SUMMARY

CCN-869 dated 11 April 1963, directed that a copy of all MRR's
be furnished to BSD/STL. During the period covered by this
final report, thitty-two MRR's were issued and seven MRR's
were in the initial stages of preparation. A copy of the
coordination sheet by which the MRR's were transmitted to the
DesignGroup is shown on the next page. Copies of the thirty-two
MRR's which were prepared and forwarded to the Design Group
are included in section 7.0 of this report.

"14W,,'oI 
'D2-14934-6*
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COORDINATION SHEET
NO.

ITEM NO.

GROUP INDEX DATE

SUBJECT MODEL

L BSD has requested that certain Figure A items be reviewed for Maintainability
(M). The M reviews are conducted as part of the M effort authorized by
C•P-803, End CCN-448.

2. Figure A has been reviewed and a copy of the Maintainability
Review Report, iMR I_, is attached.

3. The M problem areas and/or features which are listed on the MRR's are of
the pioduct improvement type; they are features which do not meet the M
design goals identified by the customer in Technical Directive #62-44887, and/or
the M design criteria set forth in D2-14256 "Minuteman Maintainability Guide
For'Design Criteria." These problem areas and/or recommendations should
be considered for incorporation in any product improvement proposals (PRR,
ECP, etc).

Prepared by: Approved by:

cc: Andrews, J. H. 50-69
Barker, J. M. 50-66
Booth, J. M. 51-35
Classon, N. E. 53-35
Cole, D. A. 43-86
Kiyono, M. M. 50-66
Larson, W. J. 50-66
Marcella J. B. 53-76
Ranney, D. 14-01
Slebodnick, E. VAFB
Smith, A. H. VAFB
Waters E. A. 39-88
Wetz, W.' 50-69
Whitney, E. S. 50-66

D2-14934-6 Page 20



6.4 EVALUATION/OBSERVATION (E/O) REPORTS

Each E/O Report consists of a M Checklist and a supplementary
rating analysis. The checklist contains numerical ratings for all
major Maintainability features observed and evaluated during the
indicated demonstration event. The supplementary rating analysis
accompanying the checklist both substantiates the numerical
ratings and provides constructive recommendations. The recom-
mendations propose specific improvements to be made in order to
attain "Good" Maintainability.

The following pages contain a status summary of the actions
taken to follow-up on the comments contained in the E/O reports.
The first column lists the E/O report number. Column two
shows the action taken by the Maintainability Engineering Group
on each report item or recommendation. The third column
reflects the actions taken to correct the M problem area. Where
the numbered items are blank in column two and three, it
indicates that the action is still "in work" or that the M problem
has not yet been satisfactorily solved.

Copies of the fifty nine E/O reports which were completed during
the period of this report are included in section 7.0.

Ii
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6.5 DEMONSTRATION REQUIREMENTS STATUS SUMMARY

The following Demonstration Requirements Status Summary
contains an up-to-date schedule of maintainability demonstration
events for each selected "Figure A" item. Completion dates
and E/O Report numbers are listed for those demonstrations
which have occurred during the reporting period. The Summary also
lists those maintenance operations which should be demonstrated
but are currently "unscheduled." A copy of all E/O Reports
referred to in this summary may be found in paragraph 7.0.
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7.0 REPORTS

On the following pages, copies of the various Maintainability
reports are reproduced as follows:

Maintainability Action Requests (MAR's),
Pages 71 thru 81

Maintainability Review Reports (MRR's),
Pages 82 thru 148

Evaluation/Observation Reports (E/O),
Pages 149 thru 357.

NO. D2-14834-o_.

PAGE 70



MAINTAINABILITY ACTION REQUEST
WS-133 WEAPON SYSTEM

The Boeing Company ROUTING PAGEs LI II"1

Aero-Space Division ACTIONs -F. L. Strum
Seattle Washington ORGAN. -2-6522 M A R No. 1-1283-A1 Rev. I

MAINTAINABILITY GROUP M.S. 92-26 DATEs March 20. 1963

CC, _K. Niebauer 52-26
Organization 2-5261-30 IF- F renlini 52-26 DATE REPLY DUEI

Mail Stop 50-66 _17 A. Cole 43-86
.T_ M_ Rarker 50-66 A 25, 1963

Telephone JU6-6263 E. S. Whitney 50-66'

FIGURE A NO.- 12R8 SYSTEM LF Electrical PoweUBUSYSTEM Motor-Generator Se,

Statement of Problem: The Launch Facility Motor-Generator Set, Figure A 1283,
does not have a disconnect device for input power to the DC drive motor. DC
power to the Motor-Generator Set is applied and removed by making or break-
ing the energized contacts of recepticle J2 and plug P2. Contact failures-
will result unless the application and removal of DC power is made in a
specified sequence. Improper connection or removal of the DC input will result
in failure of the plug and the Motor-Generator's DC recepticle. Ten faLures
at MAFB, seven at VAFB, two at CAFB, and three at STP MI have resulted
from improper application and removal of DC power to the Motor-Generator.

Emphasis on the correct procedure has reduced A & CO failures, however an
(-. instruction placard to ensure that SAC maintenance teams and Boeing A & CO

personnel at upstream Minuteman bases use the correct procedure is needed
bn.the Motor-Generator control panel.

Recommendation:

Provide a permanent "WARNING" placard on the control assembly of the
Motor-Generator. Instructions or. the placard would refer the maintenance
technician to T.O. 21-SM8OA-2-11 for the correct startup and shutdown
procedures. The same placard can be placed on the LCC Motor-Generator
Set. Advantages of the placard proposed are simplicity and no need to update
due to equipment changes.

/

ATTACHMENTS:
Cost Effectiveness Summary
M Cost Study
References
Recommended Placard

Minuteman Financ,, .,P Minuteman Syste ysl

J. Nlederkrome IL7.g'2 R B. Grobe

LA Engineer Approved by: C Apovd
A. Henschel D..Heck

2-6Z60-0- ISA
D2-14934-6 Page 71



WE SYSTDE ELEHENTS LOWGIIO SJPPtRT
__ issile Xaintenance loading & tim lines
Launoh Control Facility Xanhours and persomel requirements

u..c. f acility Crew-vehiole hours and trips) .. QE un-site* vs 511B vs Depot repair
W___ - 8pare.
RPIN Test and maintenance equipont

Training
CHAM TASKS AND FUNCTIONS Transportation
A,. 0P Processing (or pF,) supply functions

Researoh and development OPERATIONAL FACTORS
SRetrofit and TOTO . Downtim or availability

Special change-retrofit equipment Reliability
Publications and drawings Standardization & InterohangeabilityFigure As forms Bp 0,-1 changes Compatibility (?AS# 465L# radio netes

S' anufacturing changes power# GFE# test equipment, ete.)
lHardware changes Interfaces and secondary faults

Mandatory# "make-workN changes Schedule impact
Customer directed ! Safety and hazards
Boeing Initiated r an factors (XIL4TD-8-3)

NOTE: This is a preliminary cost study to as'ertain If the M proposal will
result in a savings to the customer. Valups used are gross ligures- and do not
constitute official Boeing cost estimates. Their use is limited to planning purposes
and trade studies for this M proposal.

Cost of Maintenance Cost of Placards Savings

•56,196/year Y40,000 initial cost f16,196/lst year

V561,960/ 10 years L40,000 total cost 11521,960 total savings

Bee accompaning M Cost Study for calculation of above figures.

Recommended Placard

WARNING

Current dangerous to human life and equipment
will exist if proper startup and shutdown
procedures are not used for this Motor-
Generator. Refer to T.O. 21-SMBoA-2-11
for the correct procedures.

D2-14934-6 Page 72



M COST STUDY

Given Information and Assumptions

L) Cost of crew-vehicle hour -- $68/hour

2) Cost of missile downtime/hour $ 190/hour

* 3.) Cost of W715 connector $1150

4.) 15 hours to correct a DC input connector failure.

6.) Motor-Generator Sets will be recycled for overhaul every three years.

6.) New SAC maintenance personnel will constantly cycle into the Weapon
System due to Air Force personnel leaving the service.

7.) Failures can be reduced by 95% if the correct motor-generator start-up
and shutdown procedures are used. (Assumption based on MAFB A&CO' experience)

8.) Cost Study will be based on projected failures which are based upon the
failure rate that has occured.

9.) This study is based on an assumed 10-year period.

Cost Calculation

* A. Cost of Maintenance to customer over a 10-year period.

L) Failures due to procedure short cuts and correct procedure not being
followed.

10 per AFB during A & CO (Assumed - MAFB & VAFB failures as a basis)
39 per AFB per 10 years .(see attached graph) - Assumed failures

total failures (5 AF Bases)
A & CO 10 x 4 (Malmstrom won't be counted, failures have already
occurred) - 40 A & CO failures.
Failure during

SAC Maintenance 39 x 5 = 195 SAC failures
Total -

95% can be prevented by the instruction placard .95 (235) - 223
preventable failures

2.) Cost of each failure:

15 hours/failure x 068/crew-vehicle hr. - $'l020/failure (manhours)

D2-14934-6 Page 73



2. (Continued)

15 hours/failure x 0'90/missile hour = 1350/fallure. (missile downtime)

I connector/failure 0 0150

Total ¶2"M0/failure

3. Cost of failures (10 year period)

223 failures x 02520/failure 0 1561, 960

B. Cost of placards for M-G sets

800 placards are needed
Assume a nomial cost of
Ir50/LF to properly placard

Cost 0'40,000

C. Weapons System savings - maintenance only

Cost of failures - cost of fix - savings

11561,960 - 140,000 Y521,980

D2-14934-6 Page 74
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References

L) FSR MAFB 341 SMW-46F, Failure of M. G. Set, Figure A 1283, Voltage
Regulator and D. C. Input Connector, October 9, 1962.

2.) FSTR VAFB-394MS-56F, Cable Failure, MG Set in LF #4, October 15, 1962.

3.) FSTR 2-5243-851, Interim Fix on T-11 until ECP 472 Incorporation, December
3, 1962.

4.) UR CSD #18-63-65, Voltage Regulator Failure Figure A 1283, January 22, 1963.

5.) Memo 2-5263-1-1006, Cable Failure MG set, Figure A 1283, September 25, 1962.

6.) TSR MAFB 341 SMW-96F, Repairing DC Input Cable (W715) and Connectors
on the Motor Generator Set at the Launch Facility, November 19, 1962.

7.) MAR 1-1283-A4, DC Drive Motor Disconnect, October 30, 1962.

8.) Letter 2-6522-24-456, Figure A 1283 Motor-Generator DC Input Power
Connector Failures.

) 9.) Memo 2-6522-14-27, New DC Input Connector for Figure A 1283 Launch
Facility Motor-Generator Set, October 30, 1962.

10.) FR 063548, DC Input Recepticle Burnt, MAFB F-07, December 31, 1962.

11.) FR 023652, DC Input Plug damaged by DC arc, MAFB F-08, December 20, 1962.

12.) FR 038279, DC Input Plug Badly Burnt, MAFB F02, December 18, 1962.

13.) FR 020215, DC Input Plug Burnt, MAFB C-08, November 27, 1962.

14.) UE-R 111634, Pin # 2 of Plug P-2 is badly burnt, MAFB, November 21, 1962.

15.) FR 038214, Voltage Regulator Failure, MAFB B-06, November 20, 1962.

16.) FR 057656, Pins on DC Input Damaged, MAFB A-07, October 2, 1962.

17.) FR 056883, Burnt DC Input pins, MAFB A-10, September 28, 1962.

18M) FR 056957, Plug P02 Burnt, MAFB A-02, September 21, 1962.

19.) FR 037210, Plug P02 Motor-Generator Set damaged, MAFB A-I1,
September 8, 1962.

20.) FR 040053, Plug P02 of cable W715 damaged, CAFB T-U1, August 10, 1962.
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! ) 2L) FR 038817, Plug P02 to Motor-Generator Set is burnt, CAFB T-U,
October 17, 1962.

22.) FR 056897, DC Input recepticle pins are burnt, MAFB A-09, July 27, 1962.

23.) FR 056899, DC Input Plug of cable W715 Is damaged, MAFB A-09,
July 27, 1962.

24,) FR 065833, DC Input recepticle pins are burnt, VAFB LF-5, October 17, 1962.

25.) FR 065818, DC Input recepticle on Motor-Generator are burnt, VAFB
LF-2, October 17, 1962.

26.) FR 030436, DC Input connector pins are burnt, VAFB LF-4, Oct. 1, 1962.

27.) FR 030415, DC Input Connector pins burnt, VAFB LF-4, August 6, 1962.

28.) FR 052091, DC Input Connector pins melted, VAFB LF-2, August 3, 1962.

29.) FR 046213, DC Input recepticle of Motor-Generator damaged by arc, VAFB
LF-4, June IZ, 1962.

) } 30.) FR 021800, DC Input recepticle burnt, STP III, January 4, 1962.

31.) STAR STP-174-T-M, Connection of cable W715 to LF Motor-Generator,
April 23, 1962.

32.) STAR STP-198-T-M, Connection of cable W715 to LF Motor-Generator,
May 10, 1962.

33.) BIAR MAFB-100-T Interim Reply, 21-51001 Cable Failures Figure A 1248,
Summary and Problem Analysis, February 22, 1963.

34.) Excerpts from Synopis of Electrical/Electronic Problems on Operational
Ground Equipment Encountered at VAFB for Period August I through
October 1, 1962.

35.) Memo 2-6545-03-810, Trip Report to Malmstrom AFB, October 2-5, 1962,
J.1 L. Apperson from H. A. Bowman, October 8, 1962.

36.) Coordination Sheet ELU/S-1036, Malmstrom AFB LF Motor-Generator
Problem, P. T. Wendel from ILA.Bowman,gSeptember 13, 1962.

37.) D2-7818 Volume 5, Acceptance Functional Test Procedure, Power Supply
Group OA-3386/GSW-4, revised February 21, 1963.

38.) T.O. 21-SM8OA-2-U, revised March 8, 196,3.
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MAINTAINABILITY ACTION REQUEST
WS-133 WEAPON SYSTEM

The Boeing Company ROUTING PAGEs 1 of 1.
"Aero-Space Division ACTION: K&7un Knbatunaki

Seattle Washington ORGAN. 2-64" M A R No. 2-7724-Al

MAINTAINABILITY GROUP M.S. 42-93 DATE' 22 January 1963

CC: T1nn nnn2tV 14-Mi
Organization 2-5261-30 C 43- DATE REPLY DUE:

Mall Stop 50-66 Dan Supplee 34-03 5 Fghrunry 1A6R

Telephone JU6-6263

FIGURE A NO. - 7724 SYSTEM Nozzle Control UnitSUBSYSTEM BGS-116 Test Set

Statement of Problem:

Failure of the connector/cable on the NCU Zero Alignment Test Set, which is
returned to Boeing Seattle for repair, is affecting Plant 77 capability for main-
tenance of the NCU.

Factors of Problem:

L. The connector which mates with the NCU is "molded" to the cable which
connects the NCU to the test set and proper facilities to do this molding
are not available at Plant 77.

2. Spares Provisioning, organization 2-5274, can not authorize an entire
figure A as a spare.

3. The cable is not provided as a spare; Drawing # 25-26801 calls out separ-
ate components to make up this cable.

4. Six of these figure A items have been sent from Plant 77 to Boeing for
repair. One unit has been returned to Plant 77 after 75 'days turn-around
time and the others are still at Boeing after 25 days.

5. The test sets have a high usage factor. BIAR-Plant 77-130T, December 12,

1962, states "connectors become damaged thru constant normal usage."

Discussion:

The connector mates with a connector on the NCU and, if a damaged test set
connector is used, resultant damage to the NCU connector requires that the
NCU be returned to Autonetics for repair. Plant 77 has been unable to mold

Minuteman Finance Minuteman Syste Anlysis 1''
J. Nederkrome o .. be

SEngilneeri: _ 2. •,Approved by•. . A .

E. Hardy ' .. JS. Mc cheran

2-5-60-0-ISA D2L)-14934-0 Page ,



SIMAR # 2-7724-Al Page two

Discussion(Cont inued)

or pot the connector to the cable. This molding is required because test set
is used in a hazardous area.

The current high failure rate for this test set plus the lengthy turn-around
time requires that a change be made in the present repair concept or that
the quantity authorized at Plant 77 be increased for this figure A.

NOTE: Since the cost of this figure A is only 0'790, increased authorization
for, this item at Plant 77 can be provided at a relative low cost; therefore a
cost study will not be made. The problem here is not costs but that a main-
tenance bottleneck is to be prevented.

Recommendation:

Redesign of the connector/cable to make it replaceable at Plant 77.

( At

Note:
This is a preliminary cost study to assertain if the M proposal will result in' a
savings to the customer. Values used are gross figures and do not constitute
official Boeing cost estimates. Their use is limited to planning purposes and trade
studies for this M proposal.
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MAINTAINABILITY ACTION REQUEST .1 j,,,
WS-133 WEAPON SYSTEM t

The Boeing, Company ROUTING PAGEs 1 I of 2
Aero-Space Division ACTION: 'F_ LT Rtrunm

Seattle Washington ORGAN. HR•D Pnwpr Unit M A R No. 3-1282-Al. Rev slo

MAINTAINABILITY GROUP MS. e 52-26 Februar 14. 1963

CCI TC- Kiphni,,-. 52-9 (December 5, 1962
Organization 2-5261-30 P_. Knenig 52-91 DATE REPLY DUEs

Mall Stop 50-66 3- M. Ral~car 50-6611D, A.. C•n1• + 43-86i
Telephone JU6-6263

FIGURE A NO. 1282 SYSTEM Electrical SUBSYSTEM Storage Battery

Statement of Problem:

Difficulty Is being experienced In installing Launch Facility battery shock
mounts at operational sites.

References:

(a) Pars:,-, Drawing SK-161

(b) FSR No MAFB 341 SMW-53F

(c) BSD Drawing SK-162

Field Service Report received from Malmstrom Air Force Base (reference b)
reports considerable difficulty in installing Launcher battery shock mounts.
This same difficulty can be expected whenever batteries must be moved or
replaced during the life of the weapon system.

Investigation and review of an alternate mount such as that represented by BSD
drawing SK-162 (reference c) indicates elimination of the installation and
maintenance problem. Cost studies show that due to simplicity of design, an
overall savings of approximately 0'655,220 can be realized. This savings is
based upon effectivity at Wing IlL. As the savings is approximately §1625 per
Launch Facility, it is recommended that this change be effected as soon as
possible.

Recommend ECP be processed to change shock mounts to ones similar to BSD
drawing SK-162 (reference c).

Minuteman Finance 4  7. Minuteman Syste ne ysis //C. Niederkromeii/1/ .1 , B. Grobe
M EngineerJ p Approved by.. '-, Approved by:

R. L. Stearns J. S. hMcqEhe'an
2-5260-0-15A D2-14934-6 Page 80



3-1282-Al, Revision 1 COST ZFFECTIVENESS Str•LYDA Page 2 of 2

WEAPON SYSTD4 EXXTS LXOISTIC SUPPORT
Missile Maintenance loading & timo lines
Launch Control Faoility Manhours and personnel requirements
Launch Facility Crew-vehicle hoais and trips
-OCE 0n-sitem vs SMB vs Depot repair
H)OE _ Spares
RP3_ Test and maintenance equipment

- Training

CHANGE TASKS AND FUNCTIONS Transportation
., SEC? Processing (or Pq) Suppj functions

- Research and development OPERATIONAL FACTORS
Retrofit and TCTO Downtimo or availability
Special change-retrofit equipment Reliability

.• Publications and drawings Standardization & interchangeability
, * Figure A, forms Bs C, C-I changes --.- Compatibility (PAS, 465L, radto nets,

.Manufacturing changes powers GFEE test equipment, etc.)
Hardware changes Interfaces and secondary faults
Mandatory, umake-work" changes _--. Schedule impact
Customer directed Safety and hazards
Boeing initiated •uman factors (MItL-STD-803)

COST SUMMARY.

Cost Savings

R&D 10"0000
Publications & Drawings 5,0000

Form C 2,000
Cost of modifying batteries '17.00/unit
12 units/LF, 150 LF/wing & 7 wings
(Wings MI through MX)
Total cost of battery change fl7X12X150X7 214,200
Old shock mount 01800 for material/unit
240 manhours for manufacture.
New shock mount $1800 for material/unit
184 manhours (56 less manhours) 010.00/hr. -"
150 LF/wing & 7 wings
5OX VI0X13X150X7 = Manufacturing savings f588,000

Savings of 2 manhours per unit on installation
at f12.40/hr.
V12,40X2X13XI50X7 = 338420

Totals If-271,200 r926,420

Net Savings 1655j220

Note:
This is a preliminary cost study to assertain if the M proposal will result in a savings

to the customer. Values used are gross figures and do not constitute official Boeing Cost

estimates. Their use is limited to planning purposes and trade studies for this M

proposal.

DP
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MAINTAINABILITY REVIEW REPORT
WS-133 WEAPON SYSTEM ,--,-----

MAINTAIk'4ABILITY GROUP PAGE: I of I

The Boeing Company Orgonlzation 2-5261-30 M R No. 1-1367
Aero-Space Division M s 56-13Sealtle WshingtonMoll Stop 501"66 -

Seattle Washington DATEs December 26. 1962Telephone JU6-6263

FIGURE 'A' NO. 1367 TITLE Motor-Generator, PU-5Z1 (LCF)

1. The generator control panel is mounted on the side of the M-G set. This
requires that the entire M-G set be removed, by hoist, from the LCF
floor well to accomplish any repair or maintenance on components of the
control panel.

Recommendation:

By reducing the height of the M-G set mounting rails from 8 inches to 5
or 6 inches, the control panel can be mounted on top of the M-G set and
thus be accessible without removing the M-G set from the floor well. The
control panel, as presently dimensioned, can be mounted atop the M-G
set and still provide access to the brush cover-plates.

2. Six large can-type condensers are mounted by hold-down straps which
terminate in a bolt extending through a hole in the control panel back. Ther
is inadequate space between the M-G set and the control panel for removal
of the nuts which fasten the hold down straps.

Recommendation:

Approximately 15 other condensers on this control panel are mounted by
hold down straps which are secured by screws that are accessible from
the front of the control panel. This should be the standard strap and the
bolt-type. straps should be replaced by the screw-type straps.

(7)M Engine@ rj, Ap;Fyed J>> ~Approved bys
E. Hardy'P7&/;;4 J. S. McEacheraV'

2-5260--15C /
D2-14.34-6Pagc,



MAINTAINABILITY REVIEW REPORT
_ _ _ _ _WS-133 WEAPON SYSTEM .

MAINTAINABILITY GROUP PAGEt I of 2
Tb. Booing Company Organization 2-5261-30 aaNo.L1B....
Aero-Space Division M R R No.

Seattle Washington Mail Stop 50-66 December 26
Telephone JU6-6263

FIGURE 'A' NO. 1282/1288 TITLE Battery, Storage (LF & LCF)
The storage batteries have no provision for checking the level of the electrolyte.

as called for in the form C.

Discussion:

a) The form C maintenance analysis of these figures A calls for a fluid level
indicator4

"b) Field Service Report I MAFB-341SMQ-127F, dated 10 December, 1962,
states that batteries at various sites have been found with a low electrolyte
level which required refilling. It appears that the batteries will require
-frequent checking, at least during stabilization of a new LF;

c) The Vendor for the batteries has designed a fluid level indicator for these

batteries, see attached C & D Batteries drawing # J-8669;

d) 'The total cost for the fluid level indicators, including amortization of the
cost of the manufacturing molds, is estimated at 72 cents each;.

.e) As designed, the fluid level indicator will also serve as a funnel for adding
water to the batteries. This will reduce the time required to check and/or
add to battery fluid and also reduce the likelihood of spilled fluid or battery
acid overflow;

Recommendation:

Recommend that all storage batteries be provided with fluid-level indicators.

O M :n , Approved by:

E..i Hard J . ,iach

2-5260-0-15C D2- 14934-6
Page Fý
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MAINTAINABILITY REVIEW REPORT
"________ _ WS-133 WEAPON SYSTEM '_ _ .IV I

MAINTAINABILITY GROUP PAGE, I of I

) The Boeing Company Organization 2-5261-30 MRR No. 3-1243
Aero-Space Division Mi S 5D-66

Seattle Washington Mail Stop 5-66.- _I_-_ Telephone JU6-6263 DATE, December 26, 1962

FIGURE 'A' NO.1243/1338 TITLE Consoles, Launch Control, & Communications

During the Maintainability Meeting held at TBC, 9 January, 1962, both consoles,
Figures A 1243 and 1338. were partially reviewed for M and soldering. Pages
5, 6, 7, and 11 of attachment C to the minutes of this imneeting, reference # 2-6331-
0-346, lists M discrepancies for the panels which were reviewed.

To complete the M review of the consoles, the Control, Telephone and Trans-
mitter, has been-reviewed and the following discrepancies are riported:

1) Component cards are soldered to the wiring harness, i. e. , cards are
NOT replaceable without soldering;

2) All components of this drawer are soldered in place lexcepting 7 plug/
connectors at rear of drawer).

Recommendation

On component cards and high failure-rate components (greater than '0. 5 failures/
wing/month), provide mechanical connectors and/or "pigtails" for replacement
of components at the SMSB without soldering.

) LA Engineer:~ ,/#) Appj~vd ý ppovd y
Earl Hardy -1. S. cEachera_/ b

2-5260-0-15C D2-14934-6 Page 85



MAINTAINABILITY REVIEW REPORT Irw iii

"-______ _ WS-133 WEAPON SYSTEM ._----="

MAINTAINABILITY GROUP PAGEt 1 of I

The Boeing Company Organization 2-5261-30 M It R No. 4-11112
Aero-Spoce Division mail Stop 50-66

Seattle Washington DATEt December Zi. 1U62
,,_ _Telephone JU6-6263

FIGURE 'A' NO. 1369 TITLE Antenna Set

This item was not reviewed for M , due to Figure A being cancelled; reference.
D2-9455. Vol. I, Page I-A73. revision dated October 31, 196Z.

) M Enginoer: ý4 Apire 1 y Approved by:

"E. Hardy•y 'J. S. McEache~n%,

2-5260-0-15C. DD2-14934-8 Page 88



MAINTAINABILITY REVIEW REPORT
WS-133 WEAPON SYSTEM • .

MAINTAINABILITY GROUP PAGE: 1 vr 1

The Booing Company Organization 2-5261-30 MR R No. 5-4488
Aero-Space Division

Seattle Woshington Mall Stop 50-66

Telephone JU6-6263 A
FIGURE 'A' NO. 4488 TITLE Decoder Kit

This item was not reviewed for M_ due to cancellation of this Figure A;
reference D2-9455, Vol. I, page I-A179, revision dated October 22, 1962.

*4, Emql - A p~ e- 1 4- 1Approved bya

2-5260-0-15C D2-14934-6 Page 87



MAINTAINABILITY REVIEW REPORT
-I, WS-133 WEAPON SYSTEM' .'_ r _

M61NTAINABILITY GROUP PAGE. 1 of 1

The Boeing Company Organization 2-5261-30 M R No. 6283
Aero-Spoce Division

Seattle Washington Mail Stop 50-66.
_ _ _ _ ] Telephone JU6-6263

FIGURE 'A' NO. 1283 TITLE Motor - Generator, PU-515

1. Three relays have soldered connections.

Discussion

This M discrepancy was listed in the Minutes of the Maintainability Review
Meeting held at TBC, 9 January, 1962. ECP #381 was initiated to provide
plug-in relays. ECP #381 was cancelled by BSD, reference message # BSQC/Col.
Cool/8353, dated 13 December, 1962.

Lecomendation

BSD Reconsider

M Englne Apr ,l : eAppoved by'

Earin e2 9. . McEacherP e 8I
2-5260-0-15C 

, D2-14934-6 Par~e 88



MAINTAINABILITY REVIEW REPORT
-" I WS-133 WEAPON SYSTEM .

MAINTAINABILITY GROUP PAGE: I of. . .

The Boeing Company Organization 2-5261-30 M R R No. - 7-42S
Aero-Space Division Mall Stop 50-66

Seattle Woasngton DATE, December 26, 1 62
_ I Telephone JU6-6263

FIGURE 'A.' NO. 4252 TITLE Code Inserter-Verifier Set

The C. I. V. set, Figure A 4252, was reviewed for Mand soldering, on 7 November

1962.

1. The C. I. V. set has in excess of 5000 soldered connections.

2. Discussion

Elimination of soldering on the C. I. V. set would require 'a complete re-
design effort. Since this set is not "in-line" launch equipment, such
expensive redesign is not believed to be justifiable'.

3. Recommendation

Eliminate soldering and provide plug-in connections where possible,
as a product improvement.

4. The attached coordination sheet was submitted to the equipment manager.

LAM Enginee' . _jj1  ,, vpp d , Approved by:

E rl Ja~~d 4- .. S. McEachera"

2-5260-0-1 D8D2-14934-6 Psge 89



COORDINATION SHEET
TO J. D. Rough, ME Design Unit, 2-652? 52-27 NO. SES/4-62-239

) TEM NO.

GROUP INDEX Minuteman Maintainability Group DATE November 19, 1962

SUBJECT Maintainability Report, Figure A 4252, MODEL WS-133A
CIV Set AN/GSQ-65

On ? November 1962, Figure A 4252, CIV set, was reviewed for Maintainability (L)
and soldering. The following soldering and M problem areas were observed. (The
immediate action M problem areas are covered in part I of this report and the product
improvement areas are covered in part II).

1. M problem areas requiring immediate "make-work" action..

1. Covers (access) to blowers, on top of both racks, are installed with Philips-
head screws. The bottom row of screws has approximately 2 inches of clearance
over the screw heads, i.e., requires a screwdriver of less than 2 inches
length or even shorter to allow space for a mechanics hand.

Recommendation: Replace the Phillips-head screws with hex-head screws.
Note: slotted hex-head screws (bolts) are preferred whenever possible be-
cause they do not "chew-up" as easily as Phillips -head or standard slotted
screws and because they can be removed by a screwdriver, nut4river ("spintite"))socket wrench, box wrench, end wrench, or speed wrench.

2. Indicator, Code, ID-l043.

a) This drawer has 2 labels, A-10 and A-11, showing- the location for printed
circuit cards which do not exist.

Recommendation: Remove labels "A-10" and "A-11".

b) 8 printed circuit cards are identified only by drawing number, i.e., there
are labels "A-l" through "A-8" pointing to the location (slot) for these
cards but, when removed from the drawer, the cards are not identifiable
(A0) without drawings, schematic, etc.

Recommendation: Identify cards as "A-l" through "A-8" by use of labels
on the card itself.

3. Verify unit, indicator assembly, MX-4262. Same comment as 2(b) above applies
to 8 circuit cards in this drawer.

II. Coder Unit/Code Pack KY-463. The top handle of this drawer prevents removal
of the drawer above (Indicator, Code, ID-1043) unless the coder unit is also
removed (first).

Recommendation: Bend the handle arms so that the handle will provide removal
"clearance for the drawer above.

IX. 1 problem areas and soldering of a "product improvement" nature.

mc 1.1 
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) 1. Power supply drawer, PP-3409.

a) 2 wires soldered to top and bottom of FL-I and FL-2.

b) 2 wires soldered to L-1.

e) 4 wires soldered to T-1.

d) 2 wires soldered to T-2.

e) resistor R-I soldered in place. (4 wires)

f) 4 fuse holders have 1 wire soldered. (fl, F2, F3, F4,)

g) Top and bottom drawer covers (access) have different type screw heads
(2 tools required).

2. Power supply drawer, PP-3410.

a) 1 vire soldered to fuse holder. (Fl)

b) Terminals 1 and 4 have soldered wires on transformers T-1 and T-2.

a) 1 wire soldered to circuit breaker CB1.

3. Verify unit indicator assembly, MX-4262.

a) 23 awitches and/or display lights, on front panel, have 5 or 6 soldered
connections on each.

b) "Diode test" switch (W7) has 36 soldered connections.

a) 16 diodes (CR-1 to CR-16) soldered in place.

d) 16 relays (Ki to K16) each have approximately 12 soldered connections.
Splices are located at various points through out the wiring harness.
The combination of poor soldering during repair plus splice points
throughout the harness should result in a reliability figure which is
lower than the reliability figure for plug-in relays. Due to having to
"redo" the wiring harness during repair or replacement of a relay, the
present configuration lacks maintainability.

4. Control, power supply, C-4172.

a) 20 resistors (017 to R36) soldered in place.

b) 16 diodes (CR-5 to CR-20), on TB3 and TB5, are soldered in place.

0) 11 switches and/or display lamps (front panel) average 5 soldered
Connections each.

) 4) Relays K-1 and K-3 to K-14 have an average of 8 soldered connections.

D2-14934-6 Page r'
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. (Continued)

e) R-1 resistor has soldered connections.

f) L-1 coil has soldered connections.

g) T-1 transformer has soldered connections.

h) 5 terminal boards (not plug-in) have many soldered connections for
diodes plus a few resistors.

1) One resistor has no identification.

5. Indicator, Code, ID-1043.

a) switch S-1 has 2 soldered connections.

b) switch S-2 has 3 soldered connections.

c) switch S-3 has 9 soldered connections.

d) Wires to the connectors on back of the display light assembly, code
display, DS. through DS6, have from 6 to 10 soldered connections.

e) Motor M-1 has 3 soldered connections.

f) Resistors, R-1 and R-2, soldered in place.

g) Condensers, C-1 and C-2, soldered in place.

h) Stand-off terminals E-1 to E-8 have all components soldered in place.

1) 6 relays, I-1 to K-6, have an average of 20 soldered connections.

6. Coder unit, launch control, KY-437.

a) 37 relays, Kl through K37, have many soldered connections on each.

b) Sub-function, selector switch has 240 soldered connections.

a) 10 push-button panel switches have an average of 6 soldered connections.

d) "Code set" controls have many soldered connections and are completely
inaccessible for maintenance.

e) Many components on the bottom of the drawer are soldered.

7. Verifier unit, MX-4263. Readers and function selectors (switches) have
approximately 5,000 soldered connections.

D2-14934-6
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8. "Verifier unit, Command signals decoder, MX-4260.

a) Lamp-test switch is soldered.

b) Lamp socket is soldered.

a) 8 switches have an average of 5 soldered connections.

4) Micro-switch (door signal) is soldered.

* 9. Verifier unit, Launch Control Panel, MX-4261.

a) 7 panel switches have an average of 5 soldered connections.

b) Itght-test switch is soldered.

10. Access panel (cover) to wiring compartment on left-rear side of rack
OA-3950/GY-3631. Cover is mounted with Philips-head screws.

Recommendation: Maintainability improvements desired for "product improve-
ment."

1. High failure-rate components (greater than 0.5 failures/wing/month) which
now require soldering should be replaced by components which plug-in or
have ;rovision for mechanical connections. When standard off-the-shelf
components which have no provision for plug-in or mechanical connection

Sare used, one of the following (or equivalent) methods siall be provided.

a) Provide a replaceable assembly consisting of the component with
soldered-on "pig-tail" leads to a plug-in or mechanical connector.

b) Provide a "gang assembly" (or module, card, etc.) of soldered
components with plug-in or mechanical connectors for the entire
assembly.

a) Provide "pig-tail" leads with crimp-on connectors.

d) Provide a "wire harness" soldered to component (s) with the other
end terminated in crimp-on connectors or pins for plug and socket
connectors.

NOTE: The use of soldered components with their leads spliced throughout
the harness (individual disconnect splice on each wire) will
probably result in a total reliability figure which is lower than
the reliability for a plug-in component. This especially applies,
to the relays and harness in the drawer, Verifier unit, ind4cator

"assembly, MX-4262. In addition, the utilization of plug-in relays
will comply with action item #10 of the minutes of the C.D.R.
meeting 2-3 May 1962.

2. Maintainability can be greatly improved by using slotted, hex-head
screws (bolts) wherever possible. This type screw can be removed by a

( ) nut driver (Npintite"), socket set, screw driver, box wrench, open-end
wrench, speed wrench, etc. Due to the increased bearing surface, the
hex-head screws are not easily damaged as are the Philips-head screws.
(The Inspector has already directed that the screws on top and bottom
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4 2.(Continued)

drawer covers be replaced on the first production model C.I,V.)

a) Hex-head screws will greatly facilitate the removal of the
-drawer covers.

b) Hex-head screws amue..recommended for the cover to the wiring on
the left-rear aide of rack OA-3950/GYK-3631.

Prepared by: .. Approved by:

Earl Hardy JCI/. S. McEacheran
Minuteman Maintainability Group

Cac: K. E. Swenson 52-16
J. L. Pfalzer 84-1i
J. M. Barker 50-66
D. A. Cole. 43-86
xM. x. 5yono 50-66
G. H. Dammann 85-44

W. Larson 50-66
J J. Andrews 5"-69
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SIMAINTAINABILITY REVIEW REPORT
WS-133 WEAPON SYSTEM" --

MAINTAINABILITY GROUP PAGE, 1. ofl

The Boeing Company Organization 2-5261-30 M R R No. 6-1370
Aero-Spaco Division -- " 5

Seattle WashIngton Mall Stop 50-66 DATEu December 26. 1962
_______________________Telephone_ JUI-62.63_____________

FIGURE 'A' NO. 1370 TITLE Lighting Equipment Group, Energency & Survival

The idghting Equipment Group, Figure A 1370 has been reviewed for X and
Soldering. This Figuro A in its present configuration, as per ECP--19 and drawing

# 25-32901, appears to be satisfactory as to M and soldering.

-M E-nglnoeer~ A p p tA ~ d~~ jApproved by:

I I
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MAINTAINABILITY REVIEW REPORT
-_____________ WS-133 WEAPON SYSTEM -

MAINTAINABILITY GROUP PAGE: I of I

The Boeing Company Organization 2-5261-30 M It R No. 9-12-01
Aero-Space Division

Seattle Washington Mall Stop 50-66 DATE: December 26. 1962
._______,_______ TelephoneJU6-6263 _____________

FIGURE 'A' NO. 1201 TITLE Programmer Group

The Programmer Group. Figure A 1201. was reviewed for Mand soldering at
the Maintainability Review Meeting held at TBC, 9 JanuaryT96Z. Provisions
to correct the PA discrepancies reported in the minutes of this meeting, reference
# 2-6331-0-3667 were included in ECP-358. with the exception of the 24 diodes
which are mounted on the 4 heat sinks. PRR #11383, released on 21 December.
1962. provides pigtail leads with crimp-on connectors for these 24 diodes.

Recommendation:

BSD approval of ECP-358 will provide for satisfactory M.on Figure A 1201.

Niiý Engineer: , lAp vedttJ: ~ Approved by:

E. HUrý 'r•| " 7 . S. McEacher I
2-5260-0-1 5C 2,D2-14934-6 Page96



r A MAINTAINABILITY REVIEW REPORT
WS-133 WEAPON SYSTEM .

MAINTAINABILITY GROUP PAGEt 1 of 2

" the Boeing Company Organization 2-5261-30 M I R No. 10-4523
Aero-Space Divislon M S 50-66

Seattle Washington Mal Stop 50-66.
____________________ elehoneJU&263DATE -January 24. 1963Telephone JU6-6263

FIGURE 'A' NO. 4523 TITLE Common Power Supply, Portable

L The bottom cover of the power supply is secured by four latches per side
and two latches per end. The latches on one side are off-set by one-fourth
(1/4) inch, I.e,, cover and latches appear to be, but are not, symmetrical.,

Recommendation:

Locate the latches so that the cover is symmetrical and fits in either position
or make the cover sufficiently asymmetrical so that the proper position is
obvious, as 4 latches on one side and 3 latches on the other.

2. Five cables are stored in the bottom cover and* they must be positioned in
a precise configuration to fit in place. The cable storage configuration is
"illustrated In a T.O. but the T.O. will not, usually, be available.

Recommendation:

Locate a placard illustrating the cable storage configuration and cable
Inventory in the storage compartment of the case.

3. The power supply is a dual chassis with the upper half hinged to the lower.
half. The Arm-stop, 26-14959-1, restrains the upper half of the chassis
from tilting'too far back, but it does not hold the upper half in an open

•-position, i.e., nothing prevents the upper half of the chassis from accident-
ally closing while maintenance is In progress. This condition can readily
result in injuries.

Recommendation:

Conform to MIL-STD-803 section 10.4.3.8.1.6 by providing an Arm-stop that
locks in the open position.

4 The blower for the cooling air supply is located in the upper chassis. If tUe
upper chassis is opened while the power is on, no cooling air will be supplied
to diode and transistor heat Ainks located in the lower chassis.

A. Henschel J, S. Mcliacheran
S 2-5260-0-15C•., 2 0-. .* *D2-14934-6
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Recommendation:

Provide an interlock switch to cut off power when upper chassis is open.

L. Component cards A-15 and A-24 each contain components of all seven
regulator circuits and both cards are rigidly mounted in place with components
soldered to the wiring harness.

Recommendation:

Group components so that components of 3 regulators are on one card and
components of the other 4 regulators are on the other card.

6. The power supply has two inputs, 120 volts AC and 36 volts DC.

Recommendation:

Design the power supply to require only 120 VAC input (or use 400 cycle,
3 phase input). See paragraph VII and VIII, 4 of CDR for figure A 4523,
June 5, 1962.

7. Fault isolation to a replaceable module is not always possible due to lack
of test points. See paragraph VIII, 3 of CDR for figure A 4523, June 5, 1962
and T.D. 62-4488, May 28, 1962.

Recommendation:

Provide additional test points. See MIL-STD-803 sections 10.6.1.1 and 10.6.2.2

8. Relay KI mounting bracket assembly 29-25950-1, in its present position will
chafe the wire bundle to J3.

Recommendation:

Reposition the mounting bracket to eliminate the possible interference.

* *

D2-14934-6
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.) 2. a) (Continued)

aisle space because of straight connectors. The connectors and cables

"limit movement in the aisle, become a hazard and are subject to damage.

Recommendation:

.,. Change straight connectors to right angle connectors indexed to permit
the cables to go up to equipment rack connections.

3. a)' Electrical equipment case PN BACC35A2B or Zero Mfg. Co. PN ZCC247-
- 439A-DI452-3 have rivetted feet, Zero PN 7-701, lost with case damage

in transport and handling of Figure A 3109 Test Sets.

Recommendation:

Feet and case redesign with rework of existing test sets Is required
* to prevent RFI, entrance of contaminants and lack of environment control.

-. . 2-14934-6
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MAINTAINABILITY REVIEW REPORT
WS-133 WEAPON SYSTEM .

SMAINTAINABILITY GROUP PAGE, 191..2

The Boeing Company Organization 2-5261-30 MR R No. 12-MGE
Aaro-Space Division M S 50-6M

Seattle WashInoton Mail Stop 50-66 '
Telephone JU6-6263

. FIGURE 'A' NO. None TITLE Portable ACO/MGE Electrical Equipment Cases

* Statement of Problem:

Portable ACO and MGE Figure A's of TBC PN BACC35 series that require
electrical equipment cases of the Zero Mfg. Co., 1121 Chestnut Street, Burbank,
California for Minuteman are susceptible to having the feet sheared off the cases
during transport and handling.

Factors of the Problem:

The present feet, Zero PN 7-701, are 0.88 inches long, 1.0 inches In diameter and
are mounted by rivets, an integral part of the feet. The feet employ a necked

* down section of metal for insertion at hole locations in the case and these sections
are rivetted over AN960-10L washers from the interior. Loss of feet cause
failure of electrical equipment cases to comply with GM 07-59-2617A Electro
Interference Control Requirements and/or MIL-E-4970A Environmental Control

) Specifications by entrance of contaminants and moisture. Difficulty can-be en-
countered in stacking of two or more cases, where without these feet on the case
bottoms the feet cannot engage in dimples on the lids of the cases below, thereby

* • causing loss of locking in position of cases in a stack.

' ' Discussion:

Crital factors affecting vulnerableness of portable cases to feet damage are:

* 1) High in-use time; one or more of these std case testers are used on almost
every maintenance trip, with utilization time as high as 4986 hrs/month for a
single figure A;

2) Weight in excess of 90 pounds for a two-man handling operation;

3) Size; Width up to 28 1/4", length up to 33", heights up to 16" with weights up
to 220 lbs;

4) Quantity of cases per ACO/MGE Figure A; Le. (4) cases Figure A 3065, etc.

" 5) Nature of work area and access to work area, i.e., cases are stacked, dragged
* across uneven floors and grates and loaded in and out of truck.

,3 ' .... App;.d by: Appoved

L. T. "Nlem'- . Eacheran
2-5260-0-15(. * D2-14934-6 Page 101
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In-use time represents accumulated hours with ACO/MGE units, totalled from
C) loop time less stopover time for on-site maintenance and/or SMSB usage.

Figure A's Involved are: 100, 101, 108, 112,114,115, 123, 138, 149, 155, 166, 170,
171, 173, 174, 175, 198, 277, 278, 372, 711, 741, 3007, 3013, 3035, 3065, 3092, 3109,
4012, 4252, 4388, 4489, 4490, 4491, 4523, 7679, 7695, 7749, and others.

* Recommendation:

Redesign with these Figure A's is recommended for shorter feet of greater diameter
with better means of fastening to the electrical equipment cases, Where equipment,
weight per case greatly exceeds 90 pounds, repackaging is required to provide
adequate transport and handling features incorporating qualifications implied by
GM 07-59-2617A and MIL-E-4970A Specifications.

D2-14934-6
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"MAINTAINABILITY REVIEW REPORT
WS-133 WEAPON SYSTEM _

T gMAINTAINABILITY GROUP PAGEt 1 &4 1C) The Boeing Company Organization 2-5261-30 MRf o 313

Aero-Space Division OMR R No. 13-1337

Seattle Washington Mall Stop 50-66

Telephone JU6-6263 DATE: 23-January 1963

FIGURE 'A' NO. 1337 TITLE Distribution Box, J-1269/GSW-4

a) Distribution Box, J-1269/GSW-4, with left and right access panels removed,
presents free access to all terminal boards, circuit breakers and relays,

,.with the internal wiring held firmly by washer and nut devices - even to
employment of sealant for positive locking engagement of nuts. Lacing,

. and clamps for mechanical support are used, consistent with size in binding
leads, heavy connectors, and cables.

b) The Safe and Arm Module, PN 25-31189-1 when encapsulated weighs 130
S. pounds has hoist points for insertion of two eyebolts to assist on remove

and replace in upper cabinet location of distribution box.

qc) External cables and plugs can connect to box receptacles without mutual
interference.

S. d) Throughout the Figure A 1337, components and conductors are packaged in
a manner to provide ease and economy of maintenance.

2-520-015CD2-14934-6 Page 101'



MAINTAINABILITY REVIEW REPORT
WS-133 WEAPON SYSTEM*

MAINTAINABILITY GROUP PAGE: 1 of.2__._2
I I

The Boeing Company Organization 2-5261-30 MR R No. 14-1412
Aero-Space Division M

Seattle Washington Moll Stop 50-66
. o Telephone JU6-6263 DATEo January 21. 1963

FIGURE 'A' NO. 1412 TITLE Signal Assembly, Voice Reporting

L To remove the plug-in circuit boards and filter unit requires an allen wrench
of greater than normal length.

Recommendation

Changing the allen head bolts to slotted hex-head bolts would eliminate the
requirement for a special tool.

2. Due to the location of some of the mounting base mounting bolts several of
the plug-in circuit boards have to be removed before their mounting base
can be removed.

Recommendation

Changing the location of the base mounting bolts vuld eliminate this
problem.

3. Due to the location of the filter unit mounting bolts the plug-in circuit

board mounting base must be removed.

Recom;_.endition

Changing the location of the filter unit mounting bolts ".ld eliminate this
'prcblem.

4. The following components have solder connections:

(a) The filter unit;
* (b) The head set plug;

(c) The two self test switches;
(cd) The interrogate switch;
(e) The external test switch;
(0) The memory reset switch;
(g) The two active channel switches;
(h) The two channel selector gang switches.

R In s 1Approved by:;•a /er<,. jApproved by:

2 6R. Stearns 7,*-.J.S. McEacheran"
2-5260-0-15C /D2-14934-6 Page V4
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- ,,Recommendation

Eliminate soldering and provide plug-in, screw terminal or pig-tail
connections where possible.

5. A special allen wrench, a standard allen wrench, two sizes of phillips
screw drivers, and a common blade screw driver are required to perform
maintenance.

Recommendation

By standardization of the types of bolts the requirement for different hand
tools could be minimized.

D2-14934-6
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M.AINAI1AIMBJIY REVIEW REPORT -NA
WS-133 WEAPON SYSTEM '-

MAINTrAISIUrY GOUP PAG&. 1

Ti. 8-lW Ces"Ry rmhlzel 2-5261-30 M I I iiN. 1
Afws1'peo MI Mail 5" SD-66 -

$"tool W.lopom.JU-626 DATE, 22 January 1963___________________ TelehofJ U6626 ____________

IFIGURE 'A0 NO. 6950 TITLE ESM-BOC Section 49 Skirt

Preliminary design of the HSM-80C section skirt requires that the skirt be
made In two balves and attached to the missile with the longitudinal split at 0
an•d 180. istallation and removal of the skirt will require that maintenance
personnel install and remove bolts at the forward interface and the two longitudinal
splice joints. Insulation of the bolt heads also may be required during skirt In-
ostaatlon, if thermal analysis shows this to be a requirement. Access to the work
area at the locations where the skirt section is split is limited by the narrow space
between the #1 and #3 nozzles, which are located at 0 and 180" respectively, and
the adjacent skirt structure. The long arm reach required to install and remove
the longItudinal splice joint fasteners In the forward area of the skirt Is a
contributing factor to the limited accessiblity of this area.

Recommendation:

It Is recommended that the section 49 skirt be split at 135" and 3150 to gain a
significant Increase In the accessibility for Installing and removing the longitudinal

( splice joint bolts,

jApproved . ,, ,
Q9 j. is, McEacheran .
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\ L. MAINTAINABILITY REVIEW REPORT
WS-133 WEAPON SYSTEM

SBMAINTAINABILITY GROUP PAGE: . .
Aero-SpiceivisCon Organization 2-5261-30 M It R No. 16-1380

Seattle Washington Mall Stop 50-66

Telephone JU6-6263 DATEt Janunxy 23 1963

FIGURE $A' NO. 1380 TITLE Distribution Box, J-1312/GSW-4

a) Figure A 1380, Distribution Box, J-1312/GSW-4, as an end item is
manufactured and assembled by Elsco System Inc., 45)6 Stoneway North,
Seattle, Washington. The box contains terminal strips, circuit breakers

S- and receptacles, where internal wiring is brought from breakers to strips
to receptacles with crimped mechanical connections and supported, for
mechanical strength.

7. b) Thls Figure A In Its present configuration, as per ECP 40 and TBC
drawing 25-27307, appears to be satisfactory as to Maintainability and
soldering. -

0.:..

' Nie.. • .- S. McEac.eran
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MINTAINABILITY REVIEW REPORT
WS-133 WEAPON SYSTEM.

MAINTAINABILITY GROUP PAGEs 1

The Boeing Company Organization 2-5261-30 M It R No. 17-3007
Aero-Space Division

Seattle Washington M'i Stop 5066
DATE. Jarnuary 29, 1963

I Telephoe JU6"6263

FIGURRE 'A' No. 3007 TITLE Test Set, Explosive Set Circuitry

L When the Test Sets' cover Is open it is held to the case by two rubber
sleaved chains. The case end of each chain is fastened by a philps head
screw. During normal usage the cover will hang by these chains as the
Launch FacUlty ordnance circuitry is checked. Resultant chain breakage
will randomly occur necessitiating chain replacement. The present
placement of one screw conflicts with the location of selector switch Si
and S2 making it impossible to remove the screw with a philps head
screwdriver.

*1 Recommendation:

S"-Provide a hinged cover for the Test Set. If cover redesign is not feasible
replace the philps head screws holding the chains with slotted hex-head
screws which can be removed by an open end wrench.

2. Selector switch S1, S2, 53, and S4 control knobs are affixed to the circular
shaft of the switch by allen head screws. Continual use of these knobs
will require periodic tightening of the screws to retain the knob in its
proper location on the shaft. Should control knob replacement be necessary,
it could be time consuming because the control knob could be placed in
i a position -which doesn't correspond to switch position due to the switch
shaft not being keyed.

Recommendation:

Provide a means of having the switch shafts and control knobs fit together
in a singular manner.

' I[

E-gineer Approved byAppe by-

A. Nonhe .7. 8. ueran

2-52600-15CD2-14934-6 -Page 108



MAINTAINABILITY REVIEW REPORT

WS-133 WEAPON SYSTEM.

MAINTAINABILITY GROUP PAGE: . 1

The Boeing Company Organization 2-5261-30 M R R No. 18-4018
Aero-Spoce Division Mi '

Seattle Washington Moli Stop 50-66 I
._________._________"___ Telephone JU6-6263 DATE, Februarv.7. 1963

FIGURE 'A' NO. 4018 TITLE Adapter Group, Test

L A total of eight fuses are mounted within assemblies 25-3160.T-1,
25-31604-1, and 25-31603-1. Four mounted on the 25-32950-4 heat
sink assembly which is part of the 25-31605-1 assembly. Two are
mounted on the 25-33020-1 heat sink assembly which is part of the 25-
31603-1 assembly. The remaining two are located in the 25-31604-1
assembly, one is a spare. Sfx fuses, three active and three spare, are
mounted on the front panel of 25-31604-1.

Recommendation

Place all fuses and spares (one spare per active fuse) on the front
panel of their respective chassis. Provide indicating, fuses for rapid
and positive recognition of equipment malfunction. See MIL-M-26512B
Section 3.1.1.

2. Certain removable assemblies weighing over 45 pounds are not marked
with their unit weight. An example is the Programmer Assembly 25-
28170-L

Recommendation:

Identify unit weight for assemblies weighing over 45 pounds. See
MIL-STD-803 section 10.4.3.L.

3. Three sub-contractor manufactured assemblies have-printed circuit
assemblies (PCA's) which are electrically terminated by wire wrapped
connections. The wire route is wire harness to terminal board, then
terminal board to PCA. Examination of the Reference Signal Generator
Chassis U93071-502, Waveform Converter Chassis 1193072-502, and t
Electrical Impedance Simulator Chassis 1193073-502 results in the
following observations:

a.) The wire between the terminal board and PCA should have
sufficient slack for at least three reterminations at the PCA
end. This condition is not met.

LA Engl ON Approved by e6/V Approved by:

Al ITenschel J. S. eMpEacheran
2-5260-0-15C •D2-14934-6 Page 109
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b.) Form C maintenance analysis calls for unwrapping the wire
at each PCA pin, replace the faulty PCA, and wrap each wire
to the PCA. This method decreases the reliability of the
ele&rical connection because of the wire having had an extra
wrap cycle.

c.) Maintenance technicians may forget the PCA's are wire wrapped,
and pull without first removing the wiring. The results will re-
quire replacement of PCA, terminal board, and wiring.

d.) When the AN/GSM-61 and AN/GJM-15 are being used to check
assemblies for faults, unnecessary downtime will result if the
fault is traced to a wire wrapped PCA. This will be the repair
and checkout time difference between a fault traced to an assembly
containing wire wrapped PCA's and one to an assembly containing
modules which are plug-in.

Recommendation:

Alternative I

Investigate feasibility of re-design to eliminate the use of wire
wrap terminations. Provide etched circuit boards and modules
with the plug connector in accordance with Boeing Standard
.C45BN-3A or equivalent, and the receptacle in accordance with
Boeing Standard C45BN-1 or equivalent. See STL Document
6120-6882-DU-RDI.

Alternative II - Re-design not possible.

a.) Revise Form C analysis to call out the following remove and re-
place techniques for wire wrapped PCA's.

Remove: 1.) Cut each wire as close as possible to.the PCA pin:
Tag as necessary for identification.

2.) Remove PCA mounting hardware.

3.) Remove PCA.

4.) Strip each wire in preparation for wrapping to
new PCA. If sufficient length is not available re-
place wire between terminal board and PCA.
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Install: L) Install new PCA.

2.) -Install PCA mounting hardware.

3.) Use a wire wrapping tool to connect wiring
to PCA.

4.) Route repaired assembly through test center.

b.) Provide a warning placard within assemblies containing wire

wrapped PCA's stating the PCA's are not plug-in type.

4. Access panels at the rear of the cabinet are fastened by Phillips screws.

Recommendation:

Provide hinged access panels. See MIL-STD-803 section 10.4.3.5.5.

5. Solder connections are used through out the unit.

Recommendation:

Use plug-in assemblies, crimp-on connectors, or components with
soldered-on "pig-tail" lead wires to a plug-in or mechanical connectors.
See STL Document 6120-7822-DU-RDI, 'Maintainability Criteria, dated
16 March 1962.
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The Boeing Company Organization 2-5261-30 M R No. 19-4491
Aero-Space Division M St, 50166Seoul.l Washington Moll Stop 50-66

SnTelephone JU626 DATE, February 18, 1963

EIGURE 'A' NO. 4491 TITLE Start-Up, Launch Facility, OA/GSM-62

L The power cable from the power pack, used with the Start-Up Unit,

has a connector with a fine thread nut and plug.

Recommendation:

The connector and plug should be of the coarse thread, qtuick release
type used on other Minuteman cabinets.

2. The cable storage suitcase does not have a cable inventory and cable
location placard.

Recommendation:

To minimize the loss and damage of cables a cable inventory and cable
location placard should be fastened to the cover of the cable storage
suitcase.

3. The Technical Order requires the G& C gyroscope start-up power be
removed in less than sixty seconds after the gyroscopes are started.
This is accomplished by separation of a multi-turn connector. Connector
malfunction will result in equipment damage such as the power padk.

Recommendation:

An "ON-OFF" power control switch should be installed on the power
pack.

4. The cover to the test set suitcase can be installed only one way but
due to symmetry, has no readily identifiable method of indicating the
correct way.

Recommendation:

The cover and the case should be marked so mainter.ance personnel
can readily discern the correct installation position.

LAEn *ne:4I/ . Approved by: Q,_ o[ A proved by:

L~p L. Stearns .J. S. M~cAcheran
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5. The two suitcases, used to house the figure A equipment, are fragile
and may not be capable of withstanding the rough field handling. These
suitcases are the same as the one for Figure A 3109 which has had
several failures, reference MAFB BIAR 87T, dated December 11, 1962.

Recommendation:

The suitcase should be changed to the Zero Modular Packaging System
type per catalog E59 or similar.

6. The top chassis is connected to the lower module by a wire bundle thus
preventing, separation of the two items for the purpose of maintenance.
Experience has shown that connecting two items together by a wire bundle
will result in damage to both the chassis and the wire bundle.

Recommendation:

This can be corrected by separating the wire bundle with a connector
or by attaching the upper chassis to the lower one by means of a hinge.

"7. To remove the lower chassis from the suitcase the top unit must be held
by one man, a second man must hold the suitcase in place, and a third
man must lift the lower chassis out of the suitcase.

Recommendation:

Per MIL-STD-803 paragraph 10.4.3.5.2 'Th ere possible, cases shall be
designed to lift off units rather than units lifted out of cases."

8. To assemble the two chassis and the suitcase, drift pins must be used to
align the three units.

Recommendation:

Per MIL-STD-803 paragraph 10.4.3.7.5 "Guide pins or their equivalent
shall be provided on units for alignment during mounting."

9. There is no easy way to discern the orientation of the two chassis and
the suitcase.

Recommendation:

Per MIL-STD-803 paragraph 10.4.3.5.1 "The proper orientation of a unit
within its case shall be made obvious, either through design of the case or
by means of appropriate labels."

D2-14934-6
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10. The spare fuses for the modules in the test set suitcase are mounted
in the cable storage suitcase.

Recommendation:

The spare fuses should be mounted in the same suitcase, readily
accessible, and adjacent to the working fuses.

IL To use either the self-test set or the break-out-box the maintenance
man must remove them from the suitcase, by operating four hard to use
fasteners.
Recommendation:

By mounting the connector receptacle on the tops of these modules
this requirement would be eliminated.

12. Wire bundles located directly over terminal boards TB1, TB3, TB4,
TB52 TB6, TB7 and TB8 make the terminals inaccessible.

Recommendation:

Relocate the wire bundles so the terminals are accessible.

13. During removal the lower chassis tends to twist because the handles
are not located over the center of gravity.

Recommendation:

Per MIL-STD-803 paragraph 10.4.3.2.2 "Whenever possible, handles
or grasp areas shall be located over the center of gr.vity of the unit so
that when the unit is lifted it does not swing or tilt.

14. The label for transformer "T 1" is obscured by mounting board "A 1".

Recommendation:

Change the location of the transformer label.

15. It Is difficult to locate the right positioning guide for the plug-in circuit
boards.

Recommendation:

Label the correct positioning guides.

D2-14934-6
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16. It is difficult to determine which plug-in circuit board goes into which
receptacle.

Recommendation:

Label the circuit boards and the receptacles with reference designations.

17. The abbreviation of "pounds" on the suitcases is "Ibs".

Recommendation:

The abbreviation "lb" should be used per MIL-STD-12B paragraph L3.4.

18. The name plates, on the test adapter and break-out-box chassis, are
not visible when the modules are in their correct mountings.

Recommendation:

Per MIL-STD-130B paragraph 4.2 '"henever practicable, the marking
of the item shall be located in such a manner as to allow its being visible
after installation. "

19. The circuit card retaining cover is held in place by phillips screws
with flat washers under the heads.

Recommendation:

As the washers are not required and will be discarded by field personnel
money can be saved by not using them.

20. Phillips head screws and bolts are used through out the test set. This
type of head is susceptible to ruin while being removed.

Recommendation:

Use hex-head screws and bolts in place of phillips head.

21. The mountings for capacitbrs C2 and C3 are held in place by bolts and
nuts. This requires the use ýf a holding tool and a turning tool to remove
a part.

Recommendation:

When a nut is required use a captive type nut.
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22. The Figure A does not contain any Maintainabllity Design Requirements.
In accordance with AFBSD Exhibit 61-56, Maintainability Design Require-
ments must be included in the Figure A's for all OGE and MGE Minuteman
equipment for which Boeing is responsible. A

Recommendation:

When the Figure A is revised Maintainability Design Requirements
should be added.

23. Line 4C of the Form C reads "blowers." There is only one blower.

Recommendation:

On the next revision of the Form C change line 4C to read "blower."

24. Line 4a of the Form C instructs the maintenance personnel to remove
the test set case. The Form C does not instruct the maintenance
personnel to put the test set back in the case.

Recommendation:

On the next revision of the Form C correct this condition.

25. The Technical Order does not note that for the start-up period the missile
alignment light beam must not be broken.

Recommendation:

A caution note should be included in the T.O.

A
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MAINTAINABILITY GROUP PAGE: 1 of 4

The Boeing Company Organization 2-5261-30 .
Aero-Spac* Division M It R No. 20-30,2

Seattle Washington Mail Stop 50-66

Telephone JU6-6263 DATE: February 21.r)63

FIGURE 'A' NO. 3092 TITLE Test Set, Programmer Group, AN/GSM-57

L Fault isolation to a replaceable component and resulting repair is
a long drawn out procedure. The AN/GSM-57 self-test provides a
GO-NO-GO indication. A NO-GO will necessitate checking the Test
Set by the AN/GJM-15 Test Center and AN/GSM-61 Test Adapter Group.
After the fault is located the Test Set will be repaired while using the
AN/GSM-82(V) Test Equipment, then the repaired Test Set will be
self-tested again to ensure a GO condition exists. Therefore it is con-
ceivable that four test setups will be required before the Test Set is
returned to an operational status.

Recommendation:

Investigate the possibility of using one test configuration at the SMSB.
Such a configuration would make use of the AN/GSM-82(V) Test Equip-
ment, Standard Test Instruments, and the self-test provision of the
Test Set. An additional break-out box would be required, however the
manhours saved by eliminating the need for converting from one test.
situation to another would warrant its application. See MIL-M- 26512B
(USAF) for further M information on test provisions.

2. The suitcases and their feet will not withstand normal organizational
usage. Reference MAFB BIAR 87T dated December 11, 1962.

Recommendation:

Zero Modular Packaging per catalog E59 or equivalent would provide
the rugged test equipment suitcases needed for organizational usage.

3$. The upper chassis of Fault Locator, 25-29127-5, is mounted on the
lower chassis. Mounting alignment is such that the corner hex head
screws are too close to the case (four places) making them difficult
to remove.

MtA Englneer,0,1 c i4.LL Approved by".'r., ,Approved by:

A. Henschel . -h e r Ln ' "Q4
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) Recommendation:

Correct the close fit by ADCN action and use slotted hex head
screws lor this application.

4. Organizational usage of the AN/GSM-57 requires nine cables to be
connected at the top rear of the Programmer Group requiring use of
a stepladder.

Recommendation:

Investigate packaging the Programmer Group in the type of
,equipment rack which is used at the Launch Control Facility to allow
faster test setup. If redesign of the Programmer Group occurs,
consider using a transfer switch which could be used to isolate the
"Programmer Group from the rest of the launch circuitry during
organizational maintenance. Alsi bring all test connectors needed for
organizational maintenance to the drawer front. This would eliminate
the need for removing the functional connectors and would reduce
maintenance time. See STL Document 6120-6882-DU-RDI (Maintain-
ability Criteria).

5.' The test program for the AN/GSM-SV consists of punched program

"cards. There is no instruction on or near the card reader stating which
way the program card should be inserted. Instructions are in T.O. 21-
"SM80A-2-3.

Recommendation:

Provide an instruction placard or the outline of a properly inserted
program card on or near the card reader to eliminate any doubt as
to which way the card should be placed.

6. The cable carrying case weighs 128 pounds with all cables, presently
there is no weight designation on the case. The eighteen cable com-
partments are unmarked as to which cable they are for, allowing the
technician to place each cable where he pleases.

Recommendation:

Mark the weight of the carrying case, reference MIL-STD-803 section
1.0.4.3.1. Mark each cable compartment for a specific cable. This will
jensum that all cables are accounted for when the maintenance crew

*' leaves the Launch Facility and will maintain the proper weight dis-
V tribution in the case.
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7. Test setups at the Launch Facility could be made quicker if a placard
were provided in the top cover cf the Fault Locator and the Distributiun
Box suitcases.

Recommendation:

Provide a cable hook-up placard in the Fault Licator suitcase cover
illustrating the cable configuration fuir checkcout of the Prcogrammer
Group. Place a placard in the Distribution Bix suitcase cover showing
the cable configuration for Test Set self-test.

8. Figure A Technical Requirements section should have a Maintainability
and Operability paragraph.

Recommendation:

Conform with instructions of AFBSD Exhibit 61-56.

9. Model Specification, Test Set, Programmer Group (S-133-121-3-1-10),
Boeing Document D2-9140, has no reference to Maintainability.

Recommendation:

Conform to MIL-M-26512B (USAF) section 3.2.6.

10. Part numbering of the AN/GSM-57 Program cards can be confusing.
The cards for a certain test are color-coded, however the numbering
system is such that a technician has to consult the applicable T.O. to
determine which cards in the deck should be used. Missing cards and
numbered cards not in numerical sequence are due to-min Jr equipment
changes requiring reprogramming of the Test Set.

Recommendation:

Number the cards in a test deck consecutively. When the program cards
require revision, change the deck dash number and replace the revised
cards with cards of the same number. A consecutively numbered deck
will assure the technician of whether or not his deck is complete without
having to stop and check every time the consecutive numbering sequence
is broken.
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U. Assembly 25-30932-5 (A27) requires removal of A30 and A31 before
it can be removed. Removal would take considerable time due to
the soldering of the wiring directly to the components on the module.

Recommendation:

If soldered connections have to be used, bring wiring from the wiring
harness to a terminal board, then bring soldered pigtails from the
component board to the terminal board. This type of connection for
A27 would eliminate the need to solder the Test Set at the SMSB or to
return the test set to a Depot if a component on A27 fails. "Physical
arrangement of modules and/or components shall be such that all
high failure rate items are easily accessible for replacement, and
provide for replace mnent without removal of any non-failed module or
equipment." Quoted from STL Document 6120-6882-DU-RDI,
Maintainability Criteria.

12. The Fault Locator consists of two chassis. When maintenance work
is being done, the Fault Locator is placed face down allowing the lower
hinged chassis to swing outward exposing the internal circuitry and
wiring. There is no stop to hold the lower chassis from rotating
nearly 180° resulting in unnecessary strain being applied to the wiring.

.. Recommendation:

Provide an arm which will prevent the lower chassis from rotating
more than 95.

13. The blower for the cooling air supply is located in the upper chassis.
If the Fault Locator is opened while power is on, no cooling air will
be supplied to the 24 semiconductor modules located in the lower
chassis.

Recommendation:

Provide an interlock switch to cut off power when the chassis are
separated.

14. The Fault Locator weight designation is not marked per MIL-STD-12B.
Example 141 lbs. should be 141 lb.

Recommendation:

Use MIL-STD-12B paragraph 1.3.4 and Boeing Document 13228, Manual
of Writing Style as guides for all abbreviations and written information
on equipment chassis.
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The Boeing Company Organization 2-5261-30 M R I No. 21-4490
Aero-Space Division .-

Seattle Washington Mail Stop 50-66 19
Telephone JU6-6263

FIGURE 'A' NO. 4490 TITLE Simulator Set, Electrical Functions, Missile-La

AN/GSM-I

L The Technical Requirements section of the Figure A does not contain a
paragraph on Operability and Maintainability.

Recommendation:

Conform with AFBSD Exhibit 61-56 by supplying a paragraph on Operabilit3
and Maintainability in the Technical Requirements section of the Figure A
when revised.

2. Technical Order 33D9-14-26-1, Operation and Maintenance, Simulator Set,
Electrical Functions, Missile and Launch has several areas needing
corrections and/or additions. These areas are:
a) Section I Figure 1-2, Leading Particulars, has erroneous part numbers

for three items of AN/GSM-62;

Recommendation:

Correct Figure 1-2 as follows:

1) The part number of Simulator SM-245 is 25-33733-1 not 25-
33586-1;

2) Part number -of Distribution Box J-1291 is 25-33734-1 not 25-
33586-1;

.3) Part number of carrying case CY-3634 is 25-34046-1 not 25-
34036-1.

b) Sections VI - Maintenance Instructions, VII-Troubleshooting, VIII-
Calibration, and IX-Repair Instructions are listed as information to
be supplied at a later date.

M Eninoe~a jAP~.e4 \~ , Approved bys

A. Henschel lJ"S.McEacher'i I
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Recommendation:

As the above instructions become available apply them to a working
situation for validation prior to incorporation into the Technical Order.

c) Section 5-12, the Recorder Operational Checkout procedure does not

have a step for turning on Recorder power.

Recommendation:

Add a step between (a) and (b) stating "Place the power ON/OFF
switch to the ON position, white pilot lamp shall illuminate."

do Section 1-18 calls out Signal Data Recorder Cable, 29-257102-1. No
cable with this part number exists. The correct part number is
29-25702-1.

Recommendation:

Correct the part number of the Signal Data Recorder Cable on page
1-8 of the Technical Order to be 29-25702-1.

3. Simulator Set Cable Assembly Case CY-3680 and CY-3681, and Simulator
Set Case - Test Adapter CY-3634 have stronger feet than the suitcases
for Simulator SM-245, Recorder RO-186, and Distribution Box J-1291
which have riveted feet, Zero P/N 7-701. The latter are subject to
breakage in the field, reference MAFB BIAR #87T. OED 208 calls for
re-designed feet to be placed on suitcases when the old ones fail.

Recommendation:

Investigate using the stronger feet of CY-3634, CY-3680, and CY-3681 for
all MGE and ACO equipment suitcases if OED 208 is not approved for
action.

4. Dust covers for the Skirt Umbilical Junction Box and G&C Umbilical
Junction Box recepticles have to be removed before panel 29-26830-1 of
Distribution Box 25-33734-1 (J-1291) can be raised to gain access to the
Junction boxes. The maintenance technician's fingers rub against the
rough nylon.material lining the circumference of the holes in the panel,
as the dust covers are removed.

Re commendation:

Provide a hinged panel with larger holes so the dust covers need not be
removed until the technician is ready to connect cables to the Junction box.
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4. (Continued)

Fasten the panel to the Distribution Box with a minimum of captive
quick-release fasteners and make the dust covers captive to their
respective junction box. MIL-STD-803 sections 10.4.3.5.5, 10.4.3.5.8,
and 10.4.3.8.1.1 state design requirements for this situation.

5. Wire harness is mounted directly over the twist lamp and switch wiring
terminations In Simulator 25-33733-1 (SM-245) limiting accessibility fqr
switch replacements.

Recommendation:

Route wire harness so access for switch removal and replacement is
improved. Per MIL-STD-803 section 10.4.2.3.3, "All throw-away
assemblies or parts are accessible without removal of other components."

6. Non-indicating fuses are used in the Simulator and Recorder.

Recommendation:

Use of indicating type fuses will give the maintenance technician the means
to rapidly determine the cause of a fault indication as required per MIL-
M-26512B (USAF). Irdicating fuses are recommended by Boeing Document
D2-4747-1, Maintainability Design Criteria for Minuteman Electronics
Equipment, section 6.1.2.3.1 item 25.1.1.1.3.

7. Cases CY-3634, CY-3680, and CY-3681 all have the same weight marking

of 100 LB, however each case with cables does not weigh the same.

Recommendation:

Mark the actual weight on each carrying case.

8. One handle on Simulator 25-33733-1 (SM-245) is mounted directly over
four of the Phillips screws holding panel 25-34464-1.

Recommendation:

Per MIL-STD-803 section 10.4.2.3.1, "Components shall be placed so
that there is sufficient space to use test equipment and other required
tools without difficulty or hazard."
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9. The routing of the wiring harness to the printed circuit cards in
Recorder RO-186 is such that wires will be damaged when the Recorder
Is lifted in and out of its carrying case.

Recommendation:

Reroute the wiring harness or use a larger case for the Recorder.
Per MIL-STD-803 section 10.4.3.5.3, "Cases shall be made enough larger
than the units they cover that wires and other components are not likely
to be damaged when the cases are put on or taken off."

10. Recepticles J6 and J6A of Recorder RO-186 have plastic dust covers

which are easily lost, especially at the Launch Facility.

Recommendation:

Provide captive dust covers.

11. Components on assembly 301294-901 (TB-3) of Recorder Assembly 301292-
901 are high failure rate items (diodes). Work on or removal of TB-3
requires other assemblies to be removed first.

Recommendation:

Per MIL-STD-803 section 10.4.3.10.2, "'Whenever possible, units shall
be so located that no other equipment must be removed to gain access or
remove."

12. The Recorder suitcase top cover, part of 10-21340-1, is hinged at one side.
When the case is opened, the cover can be removed from or left on the
case during organizational use. If the cover is left on, its weight is
sufficient to cause the hinges to tear away from the suitcase Removing
the cover will alleviate the above problem, however the hinge pins will
be knocked out if perfect alignment of the cover hinge is not made with
the case hinge pin during cover replacement.

Recommendation:

Provide a removable arm stop which will prevent the top cover from
placing undue loading on the hinges when the Recorder suitcase is open.
Per MIL-STD-803 section 10.4.3.5.4, "Where feasible, guides, tracks,
and stops will be provided to facilitate handling and to prevent damage
to units and components."
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13. Simulator SM-245 is fastened to its carrying case by 32 Phillips screws
and non-captive self-locking nuts. Panel 25-34464-1 is fastened to
Simulator SM-245 by 22 Phillips screws. Distribution Box 25-33734-1
has 22 Phillips screws fastening it to the case. Washers are used under
each of the Phillips screws.

Recommendation:

Investigate reducing the number of fasteners and eliminating the need for
washers. Also per MIL-STD-803 section 10.5.3.1.4, "Captive fasteners
shall be used where possible."

14. Simulator Assembly 25-33733-1 (SM-245), Recorder 25-35862-1 (RO-
186), and Distributign Box 25-33737-1 (J-1291) can be placed in their
carrying cases 180 from the proper position. The maintenance technician
must also align a RFI gasket with a drift pin or other means prior to
fastening the Recorder to its case.

Recommendation:

Per MIL-STD-803 section 10.4.3.7.5, "Guide pins or their equivalent shall
be provided on units for alignment during mounting."

15. The top covers for suitcases CY-3634, CY-3680, CY-3681 are interchange-
able and can be placed on the suitcase in four different positions. Due to
the offset of the tongue and latch fasteners only one position will allow
the fasteners to mate. The top cover for Distribution Box J-1291 can fit
two ways, only one will allow latching the fasteners. Simulator SM-245
has a top and bottom cover, each can fit two ways, one will allow mating
of fasteners.

Recommendation:

Per MIL-STD-803 section 10.4.3.5.1, "The proper orientation of a unit
within its case shall be made obvious, either through design of the case or
by means of appropriate labels."
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Aoro-Spaco Division

Seattle WashIngton Mail Stop 5-66 DA -
T o le p h o n o .1U 6 - 6 2 6 3 _ _ _ _ _ _M A R _ _ _ _ _

FIGURE 'A' NO.1373/1374 TITLE Electrical Surge Arrestor Set, LCF and LF

1. Figure A 1373 and 1374, Electrical Surge Arrestor (ESA) Sets and the
arrestor units therein provide tie-in for tests at organizational level
maintenance as:

a) Checkout of LCF intrasite cables' also LCF interconnecting box

cables to ESA:

b) Checkout of intersite cables at LCF ESA;

c) Monitoring of VR.SA messages at LCF ESA, Figure.A 1373 and at
LF ESA, Figure A 1374, for detection of LCF or LF OGE drawer
faults;

d) Continuity and insulation readings with input and output cables dis-
connected.

The employment of the arrestor units to conduct tests establish usefulness
for accessible test points.

Recomzendation:

Provlde test points with a quick disconnect fastene: to prevent the test
leads from falling out when not held by the technician. Probing at the
organizational level is in direct violation as dictated in BSD letter BSQRT/
Maj. Reeb/2008, Subject: Electronic 'Malfunction Isolation, June 15, 1962.

2. The present configuration requires removal of NAS 679A3W self-locking
hex nuts from the BAC-T40D2 feed through terminals fc: fault isolation
of the arrestor unit and cable tests aforementioned. Drawings, Form C's
and Technical Orders note the requirements of 12 inch-pounds torque
limitation and T.O. 21-SM80A-2-20 caution note calls for use of a slip-
type torque wrench set at 12 inch-pounds for replacement of NAS 679A3W
nuts. Failure reports continued to depict over torquing with threaded ends
of BAC-T40D2 broken off, as per FR068598 dated 12 january 1963.

M-Engir.2er: . Appgcly b . .Approved by:

.-5260-0-1 • C
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Recommendation:

Place caution note on part number 25-2014 series channel assembly
*ith fluorescent silk screen materials per MIL-L-25142 or 3M scotchlite
tape:torque limit 12 inch - pounds when installing nuts on arrestor unit
terminals.

3. Part number 25-29014 serxes channel assembly when unbolted swings on
an hinge mounting for sbixty deg-ree tapered opening avenue of access
five inches wide. The work space at the arrestor unit mounted first
from the hinge on the channel assembly offers a minimum of 2-1/4 by
5 inches access for activity of one hand tasks. These assemblies mounted
on the upper bank of the Figure A 1373 represent awkward and difficult
tasks, especially when performed on top of a work ladder in the enclosure
room. Criticism a2so applies to Figure A 1374. Use of six inch open
end wrench iL, crowded work spaces will 7:armit over torque on lock
nuts of arrestor unit feed through terminals.

Recommendation:

Redesign part number 25-29326-1;relocate clamps and cables to allow
channel to open greater than sixty degzees for testing and work access.
MIL-STD-803 section 10.4.3.g, "openings for adjusting and handling units
shall be ample to permit the required activity and where possible to
permit adequate view of the components being manipulated."
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FIGURE 'A' NO 3109 TITLE Test Set, Alarm Set, AN/GSM,-59

The following Maintainability problem armas have been reported since the
* issuance of MRR 11-3139 dated 1/8/3. Mvaintairability Evaluation/Observat ion

Reports 31151-2 dated 1/17/63 and 3109-3 c~ated 3/2/63 provide sufficient informatioi
for MRR 23-310 9 IRev. A.

L. Fault Locator 25-26829 and Test Set, Antenna Calibration 25-35613 can be
placed in their carrying cases 180 0fromi the proper location. Mating the
chassis to the case can not be accoý.iplished unless proper placement is made.
When proper placement of the chassis is made, drift pins or equivalent are
required to aligna te case and chassis for insertion of fastening screws.

Recommerdat-ion:

Provide aligniment pins so the mairfternanc technician can easily determnine
the pl%'Qper position of the chassis within its suitcase. Per MIL-STD-S803
section l...l,"The proper orientation of a unit within its case shall be

*made obv.ic--s, either through design of the case or by mneans of appropriate
labels." Also section 10.4.3.7.5 states, "Guide pins or their equivalent shall
be provideed on units for alignment during mounting."

2.
a) Failure of any of the diodes or transistors on Electronic Corn-v.onent Moun~t-

ing Bracket 29-26783 (A8) requires removal of four Phillips _Ilerews
which fasten the bracket to the Fault Locator frame. Thel 1.cation of
trzansformers TI and T2 necessitates use of a special lcn:.',h--.22.llips screw
driver to accomplish screw removal.

b) The lower clamp, BACB20AF3, on capacitor C2 in the Fault Locator is
positioned in such a manner as to make removal of the retaining screw,
NAS 603-13, impossible without the use of a special tool.

Recommen~dat ion:

Eliminate the requirements for non-standard tools. Per MIL-STD- 833
section 13.4.3.7.3, "Field remova~ble assemblies and units shall be replace-
able with nothing more than common hand tools.

- Er. 1 / Aprved by:
A. Henschel- J. S. McEache.*,an

2-5260-0-15SC D2-14934-68
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3. Units weighing over 45 pou:,ds are not marked as such. Example: The
Fault Locator Test Set weighs approximately 85 pounds.

Recommendation:

Mark each assembly or ,-nit weighing over 45 poi'nds with the appropriate
weight designation on three exterior su.faces. S. 2 iv!IL-STD-803 section
10.4.3.1 and MIL-T-21200C section 3.2.9.

4. The meter on the Fault Locator front panel has two scales, identified on the
meter face as A and B. The test selector has switch positions which refer
to either a white or black dot with the notation above the switch stating 0
Read Inner Scale and 0 Read Outer Scale.

Recommendation:

Refer each Test Selector switch position to A or B to correspond with the
meter markLng.

5. The abbreviation "R/T" is used for one position of the Function Selector of
the Fault Locator and "R1CVR-XMVT.R" is used for a position of the Test
Selector. The abbreviation "NS" is used on the Test Set Group, Antenna.

Re-omrtiendi..:on:

Use standa;-d authorized abbreviations. Z-IL-STD-13GB calls for MIL-STD-12B
to be used 1or abbreviations. Use the abbreviation "_7CVR-X1MTR" for
Recewver-Transmitter not "R/T". Per T.ECL-STD-12.; "NS" could be National
Speclal (thread), Near side, or Nickel sE.el. Spell out "Nano-second" on the
panel rather than use an ar.ibigous "NS".

6. The Phase Shifter Adjustment Control, part of the Antenna Test S,-.t Group,
doos not operate freely and smooth1:y without binding. Th,:re i .. abel in-
dicating the direction of increasir: phase shift.

Recommendation:

Eliminate binding and label the control. Refer to TI'L-E-_53 section 3.2.5.2.
"M'echanical operations: play and bacl:lash shall be held Lo the minirmu:'i and,
shall not cause poor contact or inaccurate setting. Controls shall operate
freely and smoothly without binding, scrapirn, or cutting; controls shall be
lubricated when lubrication does not interfere with ci)e. ation. Continuous
positioning, circular pointer type knobs shall be used for discrete positioning
operations." If redesign does not occur, indicate the direction of increasing
phase shift near the Phase Shifcer.

D2-14934-6
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7. The cable recepticles on the Fault Locator do not have captive dust covers.

Recommendation:

Provide captive dust covers for all ;3cepticles to prevent da-nage of connector
threads and pins.

8. The Function Selector Switch on the Fault Locator has its stop-located two

steps beyond the last labeled function.

Recommendation:

Label the two spare positions as "spare". Per MIL-STD-803 section 9.6.5.5.3,
Provide stops -.t the beginning and end of the range of cortrol positions if
the switch should not be operated beyond the end position or specified limits."

9. Accessibility to the terminals of terminal boards TB1, TB2, TB3, TB4, TB5,

and TB6 Is limited because of wire bundles directly over the terminals.

Recommenzn.tion:

Re-route th, wire bundles to improve access to wiring at the terminal
boards.

10. The cab'- Ztorage area in the Antenna Calibration Set cover is not large
enough for the cables it is to cc:tain.

Recomm -.-dation:

Provide adequate cable storage space by re-design of case if ncc3ssary.

11. The Antenna Adapter, part of Antenna Test Set TS-1729/G$S.M:-5) .c stored in
the cover of the Test Set. Two fasteners 26-15191 hold th- ro...::g panel
29-27117 to the cover, both are multiple turn fasteners aud :ty a.re difficult
to unfasten and fasten.

Recommendation:

Provide captive quick release type fasteners.

12. Cable inventories or location placards are not provided in any of'the Cable
Storage areas of the AN/GS>,-59. Cables can inadver•!y be lost or misplaced
if there Is not a means of ensuring all are replacec, in their storage space.

ION Recommendation:

Provide a cable inventory placard in each cable stor•age space.

D2-14934-6 Page 130
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13. The selector switches on the Fault Locator "ront panel are fastened by means
of high torque screws. Removal of these screws requires a special
screw driver.

Recommendation:

Reduce the variety of screws ard tool recui.-ements. Per MIL-STD-803
section 10.4.3.7.2, "Whenever possible, idcentical screw and bolt heads shall
be used. This is to enable various panels and components to be removed
with one type of tool." Per MII!L-E-4153 section. 3.2.31.1, "Type and variety
of tools shall be kept to the absolute minimum."

D2-14934-6
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MAINTAINABILITY REVIEW REPORT
-__- ____WS-133 WEAPON SYSTEM

MAINTAINABILITY GROUP PAGE: 1

The Booing Company Organization 2-5261-30 MR R No. 24-3013
Aero-Space DIvilion 13S Seol.l Washington. . Mall Stop 50-66

Telephone JU6-6263 DATEs March 12. 1962

FIGURE 'A' NO. 3013 TITLE Test Set, Consoles; Communication - Launch Con
... .:..A•. .•IGSM, 5"

L Printed Circuit Card Puller 25-27424-1 can not be used to remove and
replace Printed Circuit Assemblies 25-,28864, 25-28865, 25-31459, and
25-28867. Form C Maintenance Analysis for the AN/GSM-58 Test Set.
and T.O. 33D9-17-26-1, Communication -- Launch Control Consoles Test
Set Operation and Maintenance, call for use of the Card Puller.

Recommendation:

Revise T.O. 33D9-17-26-1 and the Form C Maintenance Analysis to delete
the callout for use of the Printed Circuit Card Puller' on the AN/GSM-58
Printed Circuit Assemblies. The revised maintenance steps can call out
removal and replacement of the Printed Circuit Assemblies in question
by hand.

* 2. The weight designation for the Test Set is marked on the top cover only.

Recommendation:

Mark the unit weight on three exterior surfaces of the case. See MIL-
','-21200C. section 3.2.9.

3. The Test Set cable recepticles have dust covers which are the plastic

non-captive type.

Recommendation:

Provide captive dust covers.

4. Fault Locator 25-26823-7 can be placed in its case 1800 from the proper'
position.

Recommendation:

Provide guide pins to make it obvious how the unit fits into its case. See
MIL-STD-803 section 10.4.3.5.1.

4 AMEngoiaerQ ', o IAppy prov by,

A. Hesce I.S. M Eacher1!/'::fjpproved
2-5260-0-15C
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5. The cover for Test Set can be placed 1800 from its proper position. The

tongue and latch fasteners will mate only when the cover is on properly.

Recommendation:

Provide an alignment marker on the case. See MIL-STD-803 section
10.4.3.6.1.

6. Test Cables 29-21627-2, 29-21628-2, 29-21629-2, 29-21630-2, 29-23727-2,
and 29-23921 are stored in the cover of the Test Set. A hinged partition
with an inner lining of sponge rubber retains the cables within the cover.
Difficulty is encountered in closing the partition because of the 2-inch
layer of rubber.

Recommendation:

Reduce the thickness of sponge rubber to 1/2 inch to allow proper closing
of the partition when all cables are within the storage space.

7. The Fault Locator is fastened to its case by 22 non-captive Phillip's
screws.

Recommendation:
/

Provide captive fasteners. See MIL-T-21200C sections 3.1.11 and 3.1.2.4."

8. There is no cable inventory placard for the cable storage space. It is
imr.portant for the maintenance technician to account f~or all cables when
his job is finished at the Launch Facility or Launch Control Facility.

Recommendation:

Provide a cable inventory placard for the Test Set.

II

D2-14934-6
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MAINTAINABILITY REVIEW REPORT
"______________ WS-133 WEAPON SYSTEM

MAINTAINABILITY GROUP PAGE, 1 Z .-

'The Boeing Company Organization 2-5261-30 M R No. 25-4388
Seattle Washington Mail Stop 50-66
Seattle Washington Telephone JU6-6263 DATEt March 21, 1963

FIGURE 'A' NO. 4388 TITLE Test Set, Telephone AN/GTM-3

The observations listed are a result of a T.O. V & V conducted at MAFB
March 12, 1963. Paragraphs 6-14, 6-23, and Figure 6-7 of T.O. 21-SM80A-2-5
were being verified for SATAF T.O.C.U.

1. The portable carrying case for the AN/GTM-3 Test Set contains the following
items:

1 Signal Generator, SG-478 1272136-501
2 Test Adapters, MX-4114 1274183-501
1 Test Adapter, MX-4115 1270172-2
1 Electrical Headset, H-219 1270157-2
1 Multimeter, AN/PSM-6
2 Mercury Batteries (1 active, 1 spare) 1270156-1
6 Test Leads 1270154-9
4 Test Leads 1270154-11
4 Test Leads 1270154-3
3 Test Leads 1270154-18
3 Test Leads 1270154-24

A total of 28 items are contained within the carrying case however there

Is no label or placard on the case giving a list of the contents.

Recommendation:

Provide a label or placard on the partition of the carrying case cover
listing the contents of the case. Per MIL-T-21200C, Military Specification -
Test Equipment for use with Electronic and Fire Control Systems section
3.2.9.7, "Labels showing wiring and schematic diagrams, lubricating and
operating instructions, safety notices, list of tools, list of contents, and
similar information shall be provided where space permits. Labels shall
be legible and shall be designed to remain so for the service life of the
equipment on which they are mounted."

2. The use of a termination resistor is required for calibration of the Signal

L Mw4 Engineer:ic" 2,a-/4 Approved by: ,'..] jApproved by:

A. Henschel ,•D. Hec(C //
2-5260-0-15C 
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Q 2. (Continued)

Generator SG-478;however,none is available with the test set necessitating

use of work around procedures.

Recommendation:

Provide the necessary termination resistor(s) as part of the Test Set.

3. The test points on the Test Adapters are not compatible with the banana
Jacks of the test leads for commerical test equipment such as the AN/PSM-6.

Recommendation:

Provide test points on the Test Adapters which are compatible with the
test leads of the commerical equipment used with this Test Set. Per MIL-
STD-803 section 3.1 "Insofar as possible, selection of components, marking,
coding, labeling, and arrangement schemes (equipment layout) shall be
standard for all system equipment. Where equipment units are manufactured
by different contractors, uniformity shall be accomplished by agreement with
the procuring activity."

3

. o.

D2-14934- 6
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MAINTAINABILITY REVIEW REPORT
WS-133 WEAPON SYSTEM''

MAINTAINABILITY GROUP PAGE: ,l L2 ,.

The Boeing Company Organization 2-5261-30 M R R No. 26-4152
Aer-Spoce Division M S 50266

Seattle Washington Mal Stop 50-6616 963
Telephone JU6-6263

FIGURE 'A' NO. 4152 TITLE Test Equipment, Electronic Facility - Base Mainten"" ~ANiUSM-8Z (v).' '

1. A consistent identification system is not being used for the front panel,
fuses of the various adapters and test sets comprising the AN/GSM-82(v).
Listed below are comments pertaining to some of the units:

a). Test Adapter MX-4692 has three active fuses (8A, 1/4A, 1/4A) in the
power section of the adapter, it is not obvious which power circuits they
are protecting.

Recommendation:

The fuses should be labeled as follows:

1. The 8A fuse should be designated as 28VDC, 8A.

2. Designate one of the 1/4 A fuses as Relay K9, 1/4A.

3. Designate the other 1/4A fuse as 115 VAC, 1/4A.

b) Test Adapter MX-4694 has four fuses on the front panel, each does not
have an ampere rating label.

Recommendation:

Provide additional labels designating Fl as being lAMP and F2 as being
3/8AMP, also label the ampere rating of each spare fuse.

c) Test Adapter MX-4697 has four active fuses in the power section labeled
only with their ampere rating, it is not obvious what power circuit
they are protecting.

Recommendation:

Label the fuses to give the following information:

1. 5A fuse should be designated 28VDC, 5A.

M Engnaeri dbv~ Approved by:

A. i-enschel D. Heck
2-5260-0.-15(D2-14934-6 Page 17
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"C) (Continued)

2. 1/4A fuse should be designated Relay Ki, 1/4A.
3. 1/2A fuse should be designated 100 VDC, 1/2A.
4. 1/16A fuse should be designated Relay K2, 1/16A.

d) Test Adapter MX-4693 has the two active fuses in the power section
labeled with ampere rating only, it is not obvious which power circuit
each is protecting.

Recommendation:

Label the lOAMP fuse as being 28VDC, 10AMvP, and the 1/4 AMP fuse
as Relay KI, 1/4AMP.

e) Dummy Decoder Test Set TS-1796 has two fuses Fl and F2 which are
not labeled with their function and ampere rating.

Recommendation:

Label Fl for +28VDC, lAMP and F2 as the SPARE 1 AMP.

1) Programmer Group Test Set - Power Supply TS-1795 has three fuses
(Fl, F2, and F3) which are labeled only with their circuit designation
and ampere rating.

Recommendation:

Label Fl for OA, lI5VAC, F,2 for OB, ll5VAC, and F3 for OC, 115 VAC,
in addition to the ampere rating.

g) Tester - Communications Test Set TS -1789 2AMP fuse has no function
label.

Recommendation:

Label the function of the 2AMP fuse as being 28VDC, 2AMP.

h) DC Power Filter Test Set TS-1793 has four fuses (2 active, 2 spare)
with no ampere rating labels.

Recommendation:

Label the 15OVDC fuse as being 15OVDC, 1 AMP and the 28VDC fuse as
being 28VDC, 8AMP. Also label the ampere rating of each spare.

D2-14934-6 Page 137
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13 ElectricalDummy Load DA-312 has three active fuses which are not
labeled as to their function.

Recommendation:

Power circuit being protected is the three phase l1SV, 400 CPS. Label
each fuse for the phase it is protecting in addition to the ampere rating.

2. Cable W-18, Boeing P/N 29-26178-1, has terminals El and E2 (BACT12AC-
55) which are not large enough for the Avtron T242B Electrical Load Bank
terminals.

Recommendat ion:

Provide larger terminals for the W-18 cable.

3. Units weighing over 45 lb are not labeled with their weight designation.

Recommenat ion:

Label the weight on units weighing over 45 pounds. Per MIL-STD-803
section 10.4.3.1.1, "All units weighing over 45 pounds or more shall be
prominently labeled with their weight."

4. .Several units comprising the AN/GSM-82(v) have indicator lights which
do not have a "self test" or "press to test" capability. These units are:

a) Programmer Group Test Set -- Power Supply, TS-1795;

b) Programmer Group Test Set -- Voltage Regulators, TS-1794;

c) Voice Reporting Test Set Tester, TS-1823.

Recommendation:

Provide a lamp test capability for the above indicators. Per MIL-STD-803
section 6 1.3.4, if it is not possible to provide a master light test control,
each indicator should have a "press to test" capability.

D2-14934-6
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MAINTAINABILITY REVIEW REPORT
WS-133 WEAPON SYSTEMA

MAINTAINABILITY GROUP PAGE: 1

The Booing Company Organization 2-5261-30 27-4167
Aero-Spoce Division MMi R So No.5-6

Seattle Washington Mail Stop 50-66
S.l Wano ] Telephono JU6-6263 DATE, April 17. 1963

FIGURE 'A' NO. 4167 TITLE Electrical Load Bank

The following maintainability comments were reported by the M engineer at
VAFB during the Verification and Validation of paragraph 11 of T.O. 31X3-12-8-2,
Programmer Group Field Maintenance.

1. The Avtron Model T242B Electrical Load Bank weighs over 70 pounds,
however the unit has no weight labels.

Recommendation:

Provide weight labels for the Electrical Load Bank. MIL-STD-803 section
10.4.3.1.1 states, "All units weighing 45 pounds or more shall be prominently
labeled with their weight."

2. The Load Bank is adjusted by using a Multimeter (AN/PSM-6) and test
leads (see paragraph ll-19d of T.O. 31X3-12-8-21 however the terminals
of the Load Bank have no provision for insertion of test leads. This
requires the technician to press the test leads against the Load Bark
terminals while'a second technician manually makes the load adjustment.
Disadvantages of this situation are:

a) The requirement for two technicians for a simple load adjustment.

b) Possible adjustment error due to poor electrical contact between the
test leads and Load Bank terminals.

Recommendation:

brill holes in the ends of the Load Bank terminals to accomodate the
banana jacks of the AN/PSM-6 test leads. MIL-STD-803 section 10.6.1.5
states, "Primary test points used in adjusting the unit shall be located
close to the controls and displays also used in the adjustment."

LA EnglnaerM ."" d Jpprved by:

A. Hensche D. Hock I
2-5260-0-15C D2-14934-6 Page 1?'



MAINTAINABIUFY REVIEW REPORT
WS-133 WEAPON SYSTEM _.

MAINTAINABILITY GROUP PAGE: 1

The Boeing Company OrganlIzation 2-5261-30 M R R No. 28-1283-1
Aero-Space Divislon i -

Seattle Washington Madl Stop ,50-66"
DATEi 4•/24/63, ,

Telephone JU6-6263

FIGURE 'A' NO. 1383 TITLE Motor-Generator Set; Launch Facility

1 The control assembly access plate is secured by 41 hex-headed bolts.
Removal of the bolts for maintenance service and/or checkout operations
Involves extensive plate removal time.

- f

There is no indication in the Figure A or elsewhere that this method of
securing the panel is necessary for structural or security -reasons.

Section 10.4.3.5.5 of MIL-STD-803 states "Where space permits, hinged

covers should be used to reduce the number of fasteners required."

Recommendation:

It is recommended that the bolt-on access covers on the control assembly
be changed to hinged door-type covers at the first opportunity of design
or supplier change.

2-560-- Boa eb 1Approved by:
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WS-133 WEAPON SYSTEM"

MAINTAINABILITY GROUP PAGEt I

The Boeing Company Organization 2-5261-30 M f No. 29-1367 Rev
Aero-Space Division I o. 2

Seoatle Woasngton Mail Stop 50-66 " •
Telep*one JU6-6263

FIGURE 'A' NO. 1367 TITLE Motor Generator Set; Launch Control Facility

The following maintainability problems and corrective actions are recommended
for combination with other changes during "up-dating" of delivered WS-133A.

1. Several occasions have been experienced during A & C/O and initial
operations of the M.G. set where lubrication deficiency initiated destructive

- bearing wear. Supplimental lubrication, with the M.G. Set Wi place,is ver)
difficult due to close quarters and inaccessible lub fittings.

Recommendation:

Provide extensions to the existing fittings with a tube and lubrication fitting

located to be accessible from the LCF floor on removal of the floor plate.
Incorporation on delivered units can be accomplished by kit installation during
other changes or during maintenance activity.

2. In place maintenance of the control panel is almost impossible due to the
location of the cover plates and close quarters in the pit. As a result, the
T.O. calls .for removal of the M.G. Set for most of the fault isolation steps.

This involves as much as a ten hour downtime during which the LCF is in-

operative.

Recommendation:

'Mount the M.G. control assembly in a horizontal position on top of the motor
generator assembly as previously recommended and provide for hinged cover
plates on the control assembly. Redesign so that the 60 cycle regulator,

* 400 cycle regulator and other fault potential items may be removed and re-
placed by plug-In application, or by terminal connections and bolt on
fastenings.

Physics Technology advises that satisfactory shielding can be obtained by a
berylium-copper foil shield on the piono type hinges and by a line contact
with 20#/sq. in. applied by the plate catches.

Enine A d bApproved by:
25 T. C. Bake.man F Peck...

: 2-5260-0-15C '
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* N ilMAINTAINABILITY REVIEW REPORT
WS-133 WEAPON SYSTEM .

SBMAINTAINABILITY GROUP PAGE: E.
The Booing Company Organization 2-5261-30 MR R No. 3..MGE.. Aero-Space Division MRRN.3-G•-

Seattle Washington Mall Stop 50-66 * MAY 11, lqý,3
Telephone JU6-6263 DATEs

FIGURE 'A' NO. M.G.E. TITLE Storage-Identification of Removable Items

Reference: (a) Memo 2-6933-00-100, B. W. Bates to J. D. Rough,
April 29, 1963 Sub: Adapter Identification and storage
Considerations Fig. A's 4319 & 4636;

(b) MIL-T-21200C (ASG) par. 3.2.9.7;

(c) D2-14256 Minuteman Maintainability Guide for Design
Criteria par. 7.1.1.3 (5);

(d) Coordination Sheet 2-7841-3-315, Dated Jan. 8, 1963; Subj.;
Maintenance Problems Due to mixing of components ----

(e) ECP 115 Ri Revision C on Fig. A 4319 and 4636.

'1. This maintainability report summarizes reports made on individual MGE
Fig. A's and recommends an "across the board" action to provide adequate

S' .storage identification for removable items in all M.G.E., equipment having
such items.

On eleven M.G.E. Figure A items, previous MRR's have contained comments
Son lack of removable item storage-identification which impairs checkout

and maintenance operations. Reference (d) coord sheet recommends that all
"* jloose components be identified by label and that a placard or listing of all

such components be provided on the M.G.E. unit and/or storage case.
Reference (a) memo points up this need on two M.G.E. fig. A's and recommends
a system, attachment B to reference (a), that is suitable for general use.
Reference (b) MIL SPEC, and reference (c) Boeing document call for

Identification "of storage space" and "labels" showing "lists of tools and
" contents" -- "where space permits."

Field experience reports serious problems from intermixing of cables ani

components between MGE units, and that loose items are being misplaced
at test locations. This involves extended downtime on operational equipment,
increased maintenance and spares costs, and continual degradation of M.G.E.
capabilities. A suitable placard on each M.G.E. unit~listing identified
portable items and their proper storage spacesprovides an attomatic inventory.

Si. Enla e r, A App jved b: Approved by:

C. T. Bakeman I .. c.
2-5260-0-I5C •D2-14934-6 Page 142
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1. (Continued)

of required items and assures orderly availability of the items when rceded
at site.

Recommendation:

It is recommended that the M.G.E. design Unit undertake a check of all
M.G;E. units having loose removable items and that a placard identification
as outlined in attachment B to reference (a) be provided for the M.G.E.
units not now so equipped. This placard, to be located on the carrying case,
should list all loose items, identify each item and its proper storage space.

New or revised M.G.E. units should be similarly treated as a standard
practice. This should be clearly established in the design action on
reference (e) ECP 115 R1 for Fig. A 4319 and Fig. A 4636.

D2- 14934-6
Page '143



W .NTA" INA -Y R.V I REPORT
V$--j 2 3WEAPON SYSTEM "_"_ _

MAIN T•NASILITY GROUP PAGE. 1

The Boeing Company Organization 2-5261-30 MR R No. 31-4319
Aero-Space Division "

Soottle Washln%'.n Mali Stop 50-66 D May_13__1963
Telephcne JU6-6263 DATEs M

FIGUR•E 'A' NO. 4319' TITLE Adapter Set-- Connector

The figure A 4319 equipment in its present state consists of two items, the
Connector Adapter Group to be used at the SMSB and the Operational Mainten-
ance Adapter Set to be used at the LF and LCF. Present instructions for
use of this equipment, in checking OGE and MGE at the organizational and field
maintenance levels, are inadequate and even non-existent for certain Figure A
equipments. For example: T.O. 21-SM80A-2-11, Aero-Space Ground Equipment
Power and Miscellaneious Systems, section 2-30 calls out a continuity
checkout of the Main Distribution Box at the LF (Figure A 1337). The Adapter
Set is contained within four portable suitcases and consists of many adapters,
however the T.O. does not call out which adapter to use, where to find it,
and how to use it. T.O. 21-SMSOA-2-3, Control and Monitoring System,
section 2-20 calls for direct prcbi.. of connectors on the Launch Control (orzole
(Flgur- A 1243) and its associ:• c ..- ', c- (Figure A 1246) without any reference
to use c,.f the Adapter Set.

The lac,:L of maintenance instruc:': :::-; fc.-i usoaof the Connector Adapter Set
render, it unsatisfactory from --. i;rterance viewpoint yet ECP 115 Ri is
propos~ng additional adapters IR the Operational MLaint:nance Adapter Set.
Also proposed are additional cc:nnoctors for the Connector Adapter Group
and redesignation of this item as Figure A 4636. The real need is for proper
instructions on how to use the existing equipment. Providing additional
adapters will not solve the prob:ng problem unless adequate instructions
are provided.

Recommendation:

Provide proper instructions for the use of the Figure A 4319 test connectors
in all 4ppropriate Technical Orders.

M_ Engineer: 1 A eAppyv.:" hy: .p-. . roved by-
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:-- -- WS-133 WEAPON SYSTEM *__.

MAINTAINABILITY GROUP PAGEt 1 1.2 9

The Boeing Company Organization 2-5261-30 M R R No. 32-1201
Aero-Spaco Division.-Sero-St o Wivisinon i Mail Stop 50-66 "MAY 2 1 1q83

Seattle Washington DATE:
Telephone JU6-6263

FIGURE 'A' NO. 1201 TITLE Programmer Group

1. Figure A 1201, Programmer Group has six replaceable drawer assemblies.
Each of the drawers weighs over forty-five pounds and is unmarked as to
weight.

RECOMMENDATION:

All units weighing over 45 pounds or more shall be prominently labeled
with their weight (MIL-STD-803 section 10.4.3.1.1).

2. On the figure A 1201 wire tray assembly, replacement of a contact pin on
a connector-plug will place the launch facility out of commission for five
hours or more. This downtime is due to inaccessibility of connectors,
wires, and cables combined with insufficient slack in the wire bundle.

RE COMMENDAT ION:

Provide for repair of damaged connectors without the necessity for removing
the wire tray assembly. This can be accomplished by providing slack in
the wire bundle to permit replacement of connectors. (BAC 5116 section
5.3 lb. Slack in Wiring, "Allow for reterminating at least two times, where
practicable").

3. The Figure A 1201, utilizes Pyle-National (BAC-C-45 series) connectors to
bring the Intrasite cabling to the top rear of a standard Minuteman rack.
The required space for access to the connectors was waived at the Critical
Design Review in April 1961 on the basis that Boeing would provide a suit-
able tool to correct this condition.

A proposed change to Figure A 4386, Strap Pipe Wrench, never reached
ECP status. The proposal was to provide a hardware change with sub-
stitution of a set of Pyle-National special wrenches for the present wrench.
The revised Figure A 4386 provided wrenches (split collect type), adapters
for connectors with enlarged back shells, torque wrench with spanner
adapters, and a strap wrench. The revised figure A 4386 would have applied
to all connectors including 45 and 90 degree types.
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3. (Continued)

Torquing requirements of the Pyle-National connectors have been
established in cabling installation drawings (example 24-2230, Malmstrom
AF Base) and with Boeing Process Specifications 5116 and 5121. The torque
setting insures com-ilete engagement of the pins to overcome contact
flutter, a source of electrical noise on low frequency vibrations, completion
of Electro-Interference (E-I) ring contact between the mating plug and the
receptacle, and closure of the environment seal. If proper torquing is a
requirement for manufacturing and A & CO, then the Air Force has a
requirement for a capability to properly torque the connectors after repair.

RECOMMENDATION:

The change proposal for Figure A 4386 should be reinstated or, a visual
display should be utilized to provide a check reading of torque; for inspection
purposes, all connectors should be design ed so that a color line appears or
disappears when connection is complete. Color should be permanent and
of high visibility, i.e., fluorescent orange. Design of all connectors within
a system should be consistent in the color selected, and method of indicating
full connection.

4. As per Boeing drawing 25-22782, the Power Supply Regulator Assembly
Drawer (25-22042) has silk screened on top cover:. "CAUTION": "This
drawer contains matched sets of printed circuit cards. The assemblies
boxed together denote which cards must be installed and replaced as matched
sets." Following this, on the cover, are listed each matched set part number,
module assembly drawing number, and module reference designation.
ECP 358 redesign was to include elimination of these matched sets. This
ECP was disapproved by BSD and has been cancelled. Hence the regulator
drawer assembly requires shipment to depot, when trouble cannot be
corrected by replacement of printed circuit card assemblies or drawer
wiring repairs; authority for action is Field Maintenance, Programmer Group,
T.O. 31X3-12-8-2, revised 8 April 1963. Conversion of individual printed
circuit assemblies (PCA) by module assembly drawing number into matched
sets, is provided with Boeing drawing 25-29402.

Individual unmatched cards have been ordered and delivered as Air Force
Spares without functional test.

RECOMMENDATION:

(a) Resolve the problem at field level maintenance by providing the adjust-
ment and functional test for replacing one half of a PCA matched set
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4. (a) (Continued)

on the following: Adjust module assembly drawing numbers, a) 25-
29315-10, b) 25-29320-7, c) 25-29337-10, d) 25-29342-9, to match
module assembly drawing numbers, a) 25-23421-8, b) 25-23423-8,
c) 25-23431-8, .d) 25-23423 and 25-23433-8 respectively. The
Functional Test Liaison Group, 2-6512 are to provide tests to eliminate
oscillation problems possible if unmatched PCA are put together in a
set.

(b) The Minuteman Service Publications Unit should incorporate in T.O.
31X3-12-8-2 coverage for field level mitching necessary to comply with
"CAUTION" notation of Boeing drawing 25-22782.

5. Problems on the decoder safe assembly door (25-25042), timer sequence
drawer (25-22037): Malmstrom FSRR-341SMW-3R, dated 19 November 1962,
-10R, dated 3 December 1962 and -15R, dated 3 December 1962 reported
conditions wherein overtravel damage (falling into the drawer face below)
or jamming (by this lower drawer) may have occurred to the door assembly.
Misuse of tools appears to have damaged the combination lock mechanism,
door pin spring handle, door lock bolt, and sprocket or hinge assemblies.

RECOMMENDATION:

(a) Redesign Decoder Safe Door Assembly (25-25042) to hang, in the un-
locked position, free of any contact with the Launch Sequence Programme:
drawer (25-22038). Provide a spring return from an overtravel position
which occurs on manual holding to load and remove decoder or decoder
relay for the decoder vault, when the safe door is in the open position.

(b) An immediate solution is to provide a rubber bumper for the safe door
to reduce damage and impact stress to door, dial and lock mechanism.

6. To install the launch enable switch Kl in the Launch Sequence Programmer
drawer (25-22038), the drawer wiring harness has to be displaced, connections
to wires determined, and access gained to solder these wires to switch
terminals. Some seventy-two wires are to be soldeivd. Twenty manhours
are requ'ired to install and twenty-two manhours to replace this switch.

Shipment to the depot of a defective switch is required by instructions in
the Field Maintenance, Programmer Group, T.O. 31X3-12-8-2. ECP 358,
now cancelled, was to facilitate installation of this switch by elimination
of soldering.

RECOMMENDATION:

Replace the Launch Enable Switch Assembly, Boeing Model Specification
10-20802, with new design. Switch enclosure should be removable for ease
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RECOMMENDATION: (continued)

of lead installation and testing. Replace solder terminals with pigtails
to release internal congestion, simplify replacement of switch, and provide
change from hermetic seal to environmental seal. This is a recommendation
for renewal of ECP 358 features for the launch enable switch, Vendor Part
Number MH6084EMSF4.
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Prepared by John L. Wright 2-5261 ji/ 50-66 nhone, JU 6-6263

Figure A No. 9. N omen Programmer Group/Programmer Group Test Set

Dwg. No. 91-990,.8-7/25-26725-4 - Serial No.e Not Recorded

Observed Event Demo. 1-18 Location Malmstrom AFB Date November 7, 1962

Title or Description Fault Isolation of Programmer Group

1.0. Procedures T-r - 21-SM80A-2-3: Par, 2-52 through 2-60

MAiAINT ABILIT CHECKLIST 1

I Fault Isolation 14 Lines and Cables
3 2

SStandardiation 15 Fasteners 3

3 Interchangeability N10 1 16 Covers, Cases, Shields 4

4 Packaging,. Mounting 4 17 Disposable Modules N10

. Accessibility 3 18 Test Equipment 1

6 Work Space 4 19 Servicing, Handling, Equip. N/A

7 Testing,0 Servicing 3 20 Tools I
8 Displays - 4 21 Platforms, Stands, Shelters N/A

9 Handles 22 Technical Order 3

10 Labels, Marking 3 23 Figure A

11 Controls 24 Form B/C

12 Work Aids 25 Specifications

13 Connectors, Connections 26 Personnel Requirements N

CHECKLIST RATINGS
4 Good Maintainability N/A Not Applicable
3 Satisfactory Maintainability N/O No Observation Possible
2 Unsatisfactory Maintainability N/ Not Evaluated
I Poor Maintainability

Rating analyses are provided on succeeding pages, for all checklist items rated 3 or lower,

ATTACHMENT: "Minutes of Post-Demonstration Critique of Class I Demonstration 14F

8 November. 1962 _
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Item 1. Fault Isolation

General Fault Isolation capability is apparently quite good, except during
final end-to-end checkout. If a malfunction indication occurs during end-to-
end checkout (paragraph 2-60 of T.O. 21-SM80A-2-3), repetition of the entire
programmer group checkout procedure is required. It would be much less
time-consuming if the end-to-end checkout procedure contained instructions
directing the technician to repeat only specific drawer checks for any given
malfunction indication. (NOTE: This problem so impressed the Air Force
Technical Approval Team that it was made a matter of record. Refer to
paragraph 3 of the attached Post-Demonstration Critique Minutes.)

RECOMMENDATION:

The Programmer Group end-to-end checkout procedure should be revised
to include instructions directing the technician to repeat only specific
drawer checks for any given malfunction indication.

Item 5. Accessibility

Programmer Group connectors, to which test set cables must be connected,
are located at the top rear of the rack. They are therefore not readily

accessible without a stepladder. Moving the stepladder in and out of position
is time-consuming and clumsy, and might conceivably lead to damage of the
test set. The ladder cannot be left in position, because it obscures the
equipment and is simply in the way.

RECOMMENDATION:

One possible way of eliminating the ladder problem would be redesign of
Figure A 1201 to provide completely accessible test connectors, possibly also
eliminating the necessity for breaking some of the connections at the top rear

of the rack.

Item 7. Testing and Servicing

One of the paramount Maintainability criteria specified for Minuteman in STL
Document 6120-6882-DU-RDI (and restated in M Memo 62-1) requires that
test points for fault isolation at the operational site be brought to standard

connectors on drawer fronts. The implication is that test connections are to

be readily accessible. Programmer Group drawers have indeed been provided

with individual test connectors, but many additional connections are required

at the top rear of the rack during checkout. The poor accessibility of these
connections is discussed under Item 5. ,.

RECOMMENDATION:

The test connectors recommended under Item 5 should be located on the face
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RECOMMENDATION: (Continued)

of a new drawer A5, which would replace the present blank panel between
drawers A4 and A6.

Item 10. Labels and Marking

a. In preparation for the demonstration, a Boeing technician inserted a faulty
circuit board in one of the Programmer Group drawers. He had to try
several times before he was able to insert it so that it would mate properly
with its connector. The difficulty was caused by the fact that it is very hard
to select simultaneously the proper slots into which both ends of the card
should slide. It is quite easy to start the card in non-opposing slots, result-
ing in crooked card installation and possibly causing connector or card damage.

RECOMMENDATION:

All slots in which cards are installed should be plainly marked to differentiate
them from unused slots. Opposing slots should both be marked, to preclude
misalignment of boards during insertion.

b. Plastic program cards are used to operate the 3092 test set. Though the T.O.
contains instructions specifying proper insertion of the cards in the card

•) reader, it would be quite possible for a technician to insert them wrong-end-
first.

RECOMMENDATION:

Test set program cards should have a positive printed indication of the
proper end to be inserted into the card reader.

Rem 13. Connectors and Connections

a. Because of the fact that the 3092 Test Set was apparently designed to connect
to several already - existing operational connectors of Fig. A 1201, there are
19 cable connections to be made before any checkout can be accomplished.
Naturally, this is very time-consuming, especially since the techn ician
must make over half of them in an area of limited accessibility, while stand-
ing on a stepladder. (NOTE: This problem, too, was made a matter of record
by the Air Force Technical Approval Team. Refer to paragraph 4 of the
attached Post-Demonstration Critique Minutes, which is a dignified summary
of the much more vehement off-the-tecord comments made by several of the
critique attendees).

RECOMMENDATION:

The multitude of connections required could be greatly reduced thro ugh in-
corporation of the test connectors recommended under Items 5 and 7. Large
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RECOMTMENDATION: (Continued)

0 multi-pin test connectors should be used, combining many circuits which

under present conditions can be completed only by separate connections to
many existing operational connectors.

b. It undoubtedly will remain necessary to disconnect at least some of the
connections at the top rear of the Programmer Group, to isolate the equipment
from external circuits during checkout. But it may be possible that some of
the operational connections could remain intact without affecting the checkout
operation.

RECOMMENDATION:

Only those operational programmer group connections which would affect
the checkout operation should be disconnected. As many connections as
possible should remain undisturbed.

Item 14. Lines and Cables

The programmer group checkout procedure requires self-test of the 3092
Test Set before actual checkout of the programmer group. Special self-test
connections of the 19 test set cables are required; this occupies over half
of the time required for self-test performance. Of the 19 cables, 16 are then
disconnected (from the special self-test distribution box) and reconnected
elsewhere. By the time this is accomplished~the area around the programmer
group resembles the aftermath of an explosion in a spaghetti factory, no
how methodically the reconnections were done. The programmer group is
draped with cables of many different sizes; the smallest cables incongruously
are terminated in the largest connectors, to mate with the operational
programmer group connectors. Through it is not noted specifically in the
attached Minutes, the Technical Approval Team Chairman stated during the
critique that there "must be over 1000 dollars tied up just in cables and
connectors for the 3109 Test Set."

RECOMMENDATION:

Incorporation of the programmer group test connectors recommended under
Items 5, 7, and 13a, coupled with redesign of the 3092 Test Set as recommended
under Item 18, would greatly reduce the confusion and loss of time which are
inherent in checkout of the programmer group under present conditions.

Item 15. Fasteners

A Boeing technician removed the cover of a programmer group drawer to insert
a faulty circuit board. The cover was held by 26 non-captive screws.

D
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RE COM%'MENDATION: (Continued)

multi-pin test connectors should be used, combining many circuits which
under present conditions can be completed only by separate connections to
many existing operational connectors.

b. It undoubtedly will remain necessary to disconnect at least some of the
connections at the top rear of the Programmer Group, to isolate the equipment

from external circuits during checkout. But it may be possible that some of
the operational connections could remain intact without affecting the checkout
operation.

RECOMMENDATION:

Only those operational programmer group connections which would affect
the checkout operation should be disconnected. As many connections as
possible should remain undisturbed.

Item 14. Lines and Cables

The programmer group checkout procedure requires self-test of the 3092
Test Set before actual checkout of the programmer group. Special self-test
connections of the 19 test set cables are required; this occupies over half
of the time required for self-test performance. Of the 19 cables, 16 are thenC
disconnected (from the special self-test distribution box) and reconnected
elsewhere. By the time this is accomplished~the area around the programmer
group resembles the aftermath of an explosion in a spaghetti factory, no
how methodically the reconnections were done. The programmer group is
draped with cables of many different sizes; the smallest cables incongruously
are terminated in the largest connectors, to mate with the operational
programmer group connectors. Through it is not noted specifically in the
attached Minutes, the Technical Approval Team Chairman stated during the
critique that there "must be over 1000 dollars tied up just in cables and
connectors for the 3109 Test Set."

RECOMMENDATION:

Incorporation of the programmer group test connectors recommended under
Items 5, 7, and 13a, coupled with redesign of the 3092 Test Set as recommended
under Item 18, would greatly reduce the confusion and loss of time which are
inherent in checkout of the programmer group under present conditions.

Item 15. Fasteners

A Boeing technician removed the cover of a programmer group drawer to insert
a faulty circuit board. The cover was held by 26 non-captive screws.
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o RECOMMENDATION:

Fewer screws should be used to hold programmer group drawer covers.
Captive screws would be much more desirable than non-captive screws,
to facilitate handling.

Item 18. Test Equipment

a. As mentioned under Item 14, special telf-test connections of the 19 test set
cables, 16 of them to a separate "suitcase" distribution box which is
considered part of the test set, are required. The distribution box serves
no other purpose than to interconnect the cables during the self-test procedure.
The time presently required just for making all the self-test connections is
over half an hour. (The whole self-test, including hookup, takes less than
an hour.)

Incorporation of the programmer group test connectors recommended under
Items 5, 7, 13a, and 14 would require redesign of the 3092 Test Set Fault
Locator, to provide compatible test cabling. The redesigned fault locator
would have a significantly reduced number of test cable connectors. In fact
the reduction would be so significant that it should be possible to incorporate
the self-test interconnection function now performed by the distribution box
into the fault locator itself. The self-test interconnection connectors could
be placed on the fault locator in the space to be vacated through reduction
of the present number of test connectors. The test set would then comprise
only two "suitcases" instead of three, since the distribution box would be
eliminated.

Reduction in the number of test cables would alleviate the problems which
are naturally inherent in storage and handling of so many cables for one
purpose. It would also achieve a time saving of well over 10 per cent in
the total programmer group checkout operation.

RECOMMENDATION:

The advantages to be realized through redesign of the 3092 test set (and
the 1201 programmer group, of course) are great enough that such redesign
is strongly recommended.

b. An even more significant time saving could be realized if the Test Set re-
design were to include incorporation of a semi-automatic program card
reader. Perhaps as many as 200 cards must be used during the entire check-
out operation. Manual insertion of that many cards, one by one, is naturally
very time-consuming and tedious.

RECOMMENDATION:

Redesign effort should include at least consideration of the possibility that
a suitable semi-automatic card reader might be incorporated in the test set.
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NOTE

Recommendations under a and b, above might not necessarily be valid if
the present Programmer Group maintenance philosophy were abandoned. If
a philosophy of ubolesale drawer replacement without on-site checkout were
adopted, actual usage of the 3092 Test Set might not be frequent enough to
allow a significant overall time saving through incorporation of the recommended
improvements.

c. "The card reader handle must not be left in the up position for more than
three minutes during the following tests. Launch Enable Switch may burn up
if card reader is engaged more than 3 minutes. This caution does not apply
to card number -216."

This caution note is inserted after paragraph 2-60 step a. of T.O. 21SM8OA-
2-3. It is hardly adequate as the sole protection against burning up the Launch
Enable Switch. The technician certainly cannot be expected to start a stop-
watch each time he lifts the handle, because he isn't told to do so. And, since
he is primarily concerned with performing the step-by-step checkout procedure,
it will be very easy for him to forget the caution note before he gets very far
into that procedure.

RECOMMENDATION:

Automatic protection of the Launch Enable Switch should be built into the
3092 Test Set. A timer should start each time the handle is lifted, and
automatically either sound a warning or disconnect the circuit after three
minutes.

d. Part numbering of program cards is very confusing. Card decks and in-
dividual cards are identified by dash numbers of the same drawings. As a
typical (but hypothetical) example of the confusion that can result, assume
that deck no. 25-26646-1 contains cards no. 25-26646-137 through no. 25-
26646-164. If the technician is informed that the -1 deck contains cards
-137 through -164 he can grasp and remember this fairly well. He will even
be able'to sort the cards properly if the -1 deck inadvertently gets mixed
with a -13 deck consisting of cards -108 through -135. But what happens to
the cards when there is a minor equipment change?

Suppose that equipment rework necessitates changes in cards -138, -147, -149,
-151, -152, and -161. These dash-numbers must be dropped and six new car('s,
-165 through -170, must be added. Of course this changes the deck dash-number
to -2. And what cards does it contain? The ease of remembering Is suddenly
gone, because the deck is no longer an easily remembered unbroken sequence
of card dash-numbers. Now how can the technician at the Launch Facility
sort mixed decks, or even be sure his unmixed deck is really complete?

) For that matter, since individual cards are marked, only with the card dash-
number and nowhere indicate the deck dash-number or equipment part numbers
to which they apply, how can he even be sure that deck is actually the proper
one for the equipment he is checking?
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o• NOTE

The above example is really more factual than hypothetical. It is based
upon the situation which actually exists for the card deck specified in
paragraph 2-59 steps a through I of T.O. 21-SM8OA-2-3. The only thing
hypothetical is the initial deck configuration.

RECOMMENDATION:

The best way to minimize confusion among the maintenance personnel would
be to adopt a card deck numbering system in which each deck is composed of
serially-numbered cards (beginning in each case with 1, 2, 3, etc.), all bearing
the deck part nunrber. Equipment changes should be accommodated by decks
with new dash-numbers to the basic deck part number, but each new deck
should again have cards numbered 1 and on. Then if the technician's deck is
incomplete or contains cards belonging in another deck he will know it
immediately.

Item 22. Technical Order 21-SM80A-2-3 (changed 6 January 1963)

a. Paragraphs 2-56 through 2-60 are inconsistent in their methods of identifying
test set program card decks. The identification used is:

CParagraph 2-56 step a - "25-30947-125 through 25-30947-147"

Paragraph 2-58 step a - "25-31059-106 through 25-31059-110"

Figure 2-34 - "Deck Number"
"25-26643-140"
"25-26644-1"
"25-26644-165"
"25-26645-1"

Paragraph 2-59 step a - "deck no. 25-26646"

Paragraph 2-60 step a - "25-26642-165 through 25-26642-232"

Note that in some cases reference is made to a series of cards, and in others
a deck number is specified. No information is given to indicate how many or
what cards constitute a given deck (until farther along in subsequent steps;
and then the technician is simply told, for example, to use "card numbers -139
through -171 except for numbers -147, -149, -151, -152, and -161," without any
Indication of the deck number). No information is given to indicate that a given
series of cards may intentionally have missing cards (until, again, farther along
in subsequent steps). The inconsistency and incompleteness of information
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are very apt to confuse the technicians, and in fact did confuse the Boeing
technicians who conducted the demonstration covered by this report.

RECOMMENDATION:

Each card deck and its contents should be completely identified in the first
time it is specified. Example: "Remove program deck 25-26646-2 (cards
25-26646-137 through -171, except for missing cards -138, -147, -149, -151,
-152, and -161) from card container for..." (All of the statements tabulated
above should be revised)

b. Paragraph.2-56 step a initiates use of program cards "25-30947-125 through
25-30947-147." Then, during use of these cards, paragraph 2-56 steps v-1
and ax-1 require use of cards -148 and -149, respectively. From the associated
text it is obvious that steps v-1 and ax-1 were inserted as alternates for
paragraphs steps v and ax, to be used when a 25-26725-2 test set is used in
place of the original 25-26725-1 test set. Apparently paragraph 2-56 step a
was overlooked when the change was inserted.

RECOMMENDATION:

Paragraph 2-56 step a should be changed to include the -148 and -149 cards.
To accomplish both this and the recommendation made under a. above, the
following revised wording is suggested to replace paragraph 2-56 step a:

"NOTE,

"Omit step a when using test set 25-26725-2. Omit step a-I when using
test set 25-26725-1.

"a. Remove program card deck 25-30947-2 (cards 25-30947-125
through -147) from card container. Insert deck in UNTESTED
CARDS slot of Fault Locator (figure 2-26).

"Vlarl. Remove program card deck 25-30947-3 (cards 25-30947-125
through -149, except for missing cards -128 and -139) from card
container. Insert deck in UNTESTED CARDS slot of Fault Locator
(figure 2-26)."

c. Paragraph 2-56 step b specifies that, among other required indications, a red
light "should start to flash at 4 cps." The immediate reaction of a technician
reading the requirement is to attempt a count, to verify that the rate is indeed
4 cps, as specified. Naturally, it is impossible to count that fast, and twice
as impossible to count the 8 cps specified in the note of step 2-56 ay (3).
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RECOMMENDATION:

Visual verification of 4 cps and 8 cps flash rates is impossible. The 4 cps
and 8 cps rates should therefore be replaced by general descriptive terms
(such as "rapidly" and "very rapidly", respectively). Steps requiring such
generalization are 2-56 b, 2-56 ay (3) NOTE, 2-56 ay (5), and 2-57b.

d. Identical notes inserted before steps 2-56 d, 2-58 c, 2-59 f, and 2-60 c
specify the proper orientation of program cards for insertion in the card
reader. The note states that "cards must be inserted with printed side up
and the cut end toward the operator inserting the card." Since the operator
is free to move anywhere he pleases around the fault locator "suitcase,"
this is not a very precise instruction.

RECOMMENDATION:

Program card insertion instructions given in the notes preceding steps
2-56 d, 2-58 c, 2-59 f, and 2-60 c should be changed to use a fixed object,
rather than the operator, as the point of reference. For example, it would
be much more clear to state "Cards must be inserted with printed side up,
and cut end away from the card reader," or "cards must be inserted uncut-
end-first, with printed side up."

e. Paragraph 2-59 tells the technician to look up a card deck number in figure 2-34,
and then to "Use this deck after performing steps a through j." Steps a
through j then use an entirely different deck. Reference to figure 2-34 in
paragraph 2-59 is premature, and only causes confusion in the technicians'
minds.

RECOMMENDATION:

The second and third sentences of paragraph 2-59, referring to figure 2-34.,
should be deleted. Step 2-59 k should then be revised to direct the technician
to figure 2-34, for selection of the proper card deck to be used in steps 1 and on.

f. Steps 2-59 1 and 2-60 e do not disclose whether the cards specified following
the words "except for" are intentionally missing or are present but will not
be used. This might be confusing to the technician.

RECOMMENDATION:

Steps 2-59 1 and 2-60 e should be revised to indicate specifically that certain
cards are missing. This can be accomplished easily by revising the wording
to read "... except for missing cards... " etc.
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HEADUARTURS

SITE ACTIVATION TASK FORCE
BALLISTIC SYSTEIS DIVISION (AFSC)

O Malmstrom AFB, Montana

TO: Members DATEs 8 November 1962

SUBJECTS Minutes of Post-Demonstration Critique of Class I Demonstration
1-18

FROMs Lt Col llahnemann

1. The demonstration was conducted at Site B-5 on 7 November in accor-
dance with T.O. 21SMSOA-2-3, 15 September 1962 and 21S,.80A-2-3C, 27
September 1962. The TAT agreed that the demonstration was conducted in
a satisfactory manner and authorized the Chairman to so notify The Boeing
Company.

2. The TAT made the following recommendations for Demonstration 1-18:

a. BSD Exhibit 61-32 presently states operating crews are to have no
knowledge of location of fault. This is unimportant. Since the demon-
stration is proving the adequacy of the T.O. and equipment, proper operation
of equipment locating the fault satisfies the purpose of the demonstration.

b. It is recommended that VRSA be.in an operating condition prior to
beginning the three related demonstrations, 1-18, 1-19, 1-20.

o. The M&IR should reflect the VRSA be queried just prior to the
fault, during the fault and after the fault removed.

3. There definitely is lack of correlation of T.O. and M&IR and card in
regard to identification of cards where the fault may be. Major Fulton
of TAT will contact Mr. Volke of The Boeing Company Engineering to inform
him of the problem and make the recommendation for what action should be
taken to resolve these problem areas.

4. The procedure for self-test of test equipment is over-complicated
and time-consuming because of the necessity for connecting and removing a
total of 19 cables.

5. The Boeing Company crew which performed the demonstration is to be
commended for the manner in which the demonstration was conducted. This
demonstration crew was under the direction of Michael Halsey, TBC.

6. AFPO 22's generated against this demonstration will be attached to
these minutes.

O ' D2-14934-6
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T. Attendees:

Mi. W. P. Barney TBC
Mr. F. E. nittemore TBC qC
Kr. Q. M. Halsey TBC
Mr. S. G. Wisnews ki -TBC
Mr. John L. Wright TBC
Mr. G. S. Allen SATAF/STL
Mr. John A. Labrie TBC
Major W. L. Fulton SATAF Engr
Captain Ellis Cuitts SATAF Engr.
:L't Col Elton -SAC (341st)
It Col R. H. 1Ra'hhemann, Chairman' SATAF Engr

ROBIýIT H. IA•.MAN.N, Lt Col, Chairman A. M. ELTON, Lt Col (SAC) 341st

FRANCIS M. SHINE, Captain, OOAMA /RALPII D. CLAXTO., AFQC

.-.
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XLTAiNaBILxry v = w• oBSs2VEATION REPmT

.\Eeport No..FO-12O1-2/4487-1 Date April 3, 1963 Page 1 3of

Prepared b A. H. S.aith .. , 6207-1 __phone_ 866-3761

Figure A N .20, 82 Nomen Programmer Group/Command Signals Simulator

Dwg. No. 25-22036-89/8324450-50l Serial No. 6 / 5

Observed Event T.O. T&V Locatior- VAFB Date 2.18.63 thru 3°28.(

Title or Description Drawer Checkout

T.0. Procedures_ 31X3-12-8-2 Sections VII through XII (31 January 1963 revision)

OINTAID "ILITY CHECKLIST

I Fault Isolation 14 Linea and Cablos
."-q-_ _ _ __ _ _ __ _ _ __ _ _ _ 2

2 Standardization 4 1.5 Fasteners

S3 Interchangeability 14 6 Covers5 Cases# Shields

"- 4 Packaging, Mounting 1 17 Disposable Modules

5 Accessibility 2 18 Test Equipment

6 Work Spaoe 4 19 Servicing, Handling, Equip.

7 Testing,, Servicing 4 20 _______Toole________

8 Displays 4 1 Platforms, Stands, Shelters N

9 Handles . 22 Technical Order

10 Labels, Marking 2 23 Figure A 3

1U Control. 4 24 Form B/C NI

212 Work Aids 4 25 Specifications N

13 Connectors, Connections Personnel Requirements

CHECIKLIST RATINGS
4 Good Maintainability N/A Not Applicable
3 Satisfactory Maintainability Nb No Observation Possible
2 Unsatisfactory Maintainability Not Evaluated
I Poor Maintainability

Rating analyses are provided on succeeding pages, for all checklist items rated 3 or lower
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Report No. EO-1201-2/A487-1 Page 2 of 3

Item 1 Cable tray fault-isolation and repair considerations for the
Minuteman Standard Rack configuration have been dealt with in
items 1 and 5 of EO-1284-l.

Item 5 The grouping of external electrical connectors at the top of the
equipment rack has been dealt with in E0-1265-1 and EO-1201-1.
The problem is quite pronounced in the case of the Programmer.
Group because of the large number of connections to be made in
organizational level checkout. A hook-up technique favored by
at least one Teat Operator at VAFB is to make connections while
lying on top of the air-conditioning trunking and overhead cable
trays.

Recommendation.

Although it is recognized that a considerable effort would be
involved, it is recommended that the rack should be redesigned
to improve accessibility, and wiring-tray repairability.

Item 10 a. All the drawers of the Programmer Group weigh more than 45 lbs,
the Power Supply weight being more than 120 lbs, but the units
are not marked.

) ~Recommendation.

Weight labels should be affixed.

b. The system of numbering of Printed Card Assembly locations
(e.g. 4O3A1 A8) appears to have become confused. It is believed
that the system was originally intended to define a card or com-
ponent location, to facilitate rapid identification of an element
among many similar elements; thus, the technician would know
that the A3 card was the third one back, etc. Reference to
figure 8-2 to T.0, 31X3-12-8-2 will quickly show the extent to
which the system has been altered. Apparently the identification
of a card by its part number has been abandoned and the card
location system has been substituted in its place. This could
result in confusion if a card becomes accidentally misplaced, and
would at least result in the necessity to label a card with two
identification numbers, the part number and the "A number"e

Recommendation.

Specific card types should be identified by part number only,
and locations should be identified by "A number" ohly. The
part number should be visible when the card is in position, and
the "A number" should be marked at both ends of the locations
slot. Card locations should also be numbered serially from
() front to back.

bil-14934-8
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Report No. EO-1201-2/4487-l Page 3 of 3

Other components, particularly PCA connectors, should also be
identified systematically in the same way; Figure 8-3 of T.O.
31X3-12-8-2 shows that PCA connectors are much less confused
than the PCA's, and is a good example of the system as it was
originally intended to function.

Item 18 Difficulty has been encountered upon attempting to insert the
Figure A 4487 Command Signals Simulator (SM-315/GYK-2) into
the Decoder Vault of the Sequential Timer Drawer, due to the
fact that the cover-retaining screws along the side of the unit
are not countersunk, and will not enter the guide-slot. On the
unit observed,' all the retaining screws along the side-flanges
had been removed in order to effect insertion.

Recommendation.

The screws used along the side-flanges should be countersunk.

Item 20 The Tool Kit, Code Change, Command Signal Decoder TL-a7/GYX-2
has been found at VAYB to suffer from the following mechanical
deficiencies.

a. The right-angle-drive wrench, (part no. 1790324-1)a) drive-spring is easily broken.

b. The Code-Setting tool (part no. 1790323) pointed tip
is too weak.

c. Code post lock pins (part no. 1790325) have very

fragile "heads" which break off easily.

Recommendation.

The tool kit items mentioned should be strengthened, either by
increasing material thi~kness or by using stronger metals, ro
as to render the kit less liable to breakage in Field use.

Item 22 The top left-hand PCA connector in Figure 10-4 of T.O. 31X3-12-8-2
is not identified. Study of the wiring diagram of the Launcher-
Missile Status Monitor Drawer indicates that it may be J 10.

Recommendation.

The figure should be revised to show the identification of the
Jack*

Item 23 The Figure A does not contain Maintainability Design Requirements.

Recommendation.

Maintainability Design Requirements should be incorporated at
the next revision.
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"MAINTAINABILITY EVALUATION/OBSERVATION REPORT"

Report No. DEQ1209-1 ..... Pate May 23,1963 Page 1 of., 5

Prepared by Philip Giles and Wilbur Lohss M/S 50-66 Phone 656-6598

Figure A No. 1209,1230 Title LF - Miscellaneous Svstems
1241, 1330

Part No. Serial No.

Demonstration Event Unscheduled Location Ellsworthk A.FB ___ Date CAllrjl2i.LMay

T.O. Procedures___

MAINTAINABILITY CHECKLIST

Il Fault Isolation and Repair 7 14 Lines and Cables N!,
2 1 Standardization 1 15 Fasteners

3 Interchangeability 1 16 Covers, Cases, and Shields

4 Packaging and Mounting 17 Disposable Modules

5 Accessibility 18 Test Equipment
6 Work Space 19 Servicing and Handling Equipment

7 Testing and Servicing 20 Tools

8 Displays 21 Platforms, Stands, and Shelters

9 Handles 122 Technical Order

101 Lables and Marking 1 23 Figure 'A'

11 Controls 24 Form B/C

12 Work Aids 25 Specifications

13 Connectors and Connections / 26 Personnel Requirements

CHECKLIST RATINGS

I Good Maintalnability 3 Marginal Maintainablity N/A Not Applicable

2 FaIr Maintalnability 4 Poor Maintainability N/*R Not Rated

Rating analyses are provided on attached pages, for checklist Items rated 3 or 4 .

COMMENTS: These Items noted while evaluating Fig. A-1211.
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Page 2 of 5

Several maintainability problems were identified during inspection of
the LF Support Building.

HYDRAULIC PUMP - BLAST VALVES

Problem: Labeling - Marking

A hydraulic unit manufactured by Rucker, Model A 1202-D58, SN 061-61104,
has a dial gage and a sight gage. The dial gage is not labeled as to
function, the calibration units marked on the gage face are not identified,
and the meaning of the multicolored (red and black) dial pointers is not
clear. The sight gage is not labeled as to function, its only calibration
mark is the word HI that appears at the top of the gage. The manufacturer's
name appears in bold letters on the face of the gage.

Recommendations

1. Label both gages as to function.

2. Mark meaning of calibration units on face of dial gage.

3. Provide calibration marking for sight gage.

4. Remove manufacturer's name from sight gage.

5. Range code both gages in accordance with MIL-STD-803.

2. SECURITY SYSTEM, LFSB

Problem: Accessibility - Labeling

Two terminal strips of the LF security system are located in the
launcher support building. These terminals are housed side by side in
two steel boxes. Each lid is fastened by 24 standard metal screws. As
the lids are only about a foot square and no RFI shielding is used, the
large number of fasteners holding the terminal box lids in place does not
seem necessary. The terminal box was unlabeled. Because so many
fasteners are used the lids are left loose. One set of lids was noticed
hanging by two screws.

Recommendations:

L Since removing 24 screws encumbers the technicianb' task, reduce
the number of these fasteners to the minimum commensurate with
RFI protection required.
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Page 3 of 5

2. (Continued)

2. Label the boxes as to function.

3. DIESEL FUEL LINE VALVES

Problem: Labeling - Marking

The diesel fuel lines in the support building are equipped with 5 home-
stead valves. Valves handles are removable and the open-closed
positions are unidentified. Further, the handle Insertion points are not
marked on the valve stems and handle. Operating the valves in this
system is virtually a trial and error procedure.

Recommendation:

1. Mark the handle and valve stems to show where the handles should
be fixed to the valve.-

2. Label the open-close position or the open turning direction for each
valve.

3. Identify each valve by the reference used in the technical order.

4. SUMP PUMP CONTROLS

Problem: Labeling

The sump pump controls in the LF Support Building are unlabeled
except for power and control labels on conduit. Located on the support.
building wall facing the Chiller Unit, the controls include two rotary
switches, two toggle switches, and terminal boxes. The toggle switches
may be manual motor starter switches, an undesirable feature of many
Wing II LF Support Building circuits (See E/O 1211) but this hypothesis
cannot be verified at this writing.

Recommendation:

L Label the controls as to function.

2. Check the circuit diagram of the Wing II sump pump controls for
clarification of the use of toggle switches.

5. LIGHTING SYSTEM

Problem: Interference

There is physical interference of ethylene glycol line with a light fixture.
The ethylene glycol solution pipe interfers with the suspension of the LF

SSupport Building light fixture.
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Recommendation:

The light fixture should be moved to eliminate the interference.

6. DIESEL FUEL SYSTEM

Problem: Labeling and Marking

Located near the diesel fuel tank in the LF Support Building is a
glass tube that appears to be a gage. Its function is not clear. The
tube has no increment markings or unit labels (gals.). Beneath the
diesel tank, fastened to the support building wall is adial gage
identified only as Liquidmeter, Senior Model. The gage face is marked
in increments ranging from 0 to 2400. The function of this gage is not
identified, the units measured are not identified and the gage is not range
coded to indicate adequate and inadequate reserve.

Recommendation:

L Label the gages to Indicate their functions.

2. If the glass tube is intended to measure units of fluid,
calibration mnarks should be placed on the glass.

3. The increments marked on the liquid meter should be identified
by label

4. The dial gage should be range coded.

In the Launcher the following items were noted.

7. SHOCK ATTENUATION SYSTEM

Problem: Labeling/Controls

.A shock contactor manufactured by Arrow Hart is located in the lower
equipment room. On the front panel two red buttons are marked STOP.
Curiously, just above each button is a marking that reads OPEN. On
the right side of the box, hidden from view by the edges of the flanged
panel, is a control knob. A label marked CLOSE is located above the
knob. How the control is to be used could not be determined by looking
it or its mark ing.

D2-14934-6
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Recommendation:

L Label the controls as to function.

2. Relocate the CLOSE control knob to the panel front or remove the
right side of the panel front so the control is not hidden.

3. Clarify the meanings of the control operating instructions. For
example if the red button does open something, indicate ;what it opens.
And if you press the'button to operate it, then it should be marked
press. Why is the button colored red? Why is it marked STOP?

8. WATER CONTROL SYSTEM

Problem: Labeling

The LF sump pump fuse box is not labeled. This box has two controls
mounted on it; anautomatic/manual selector switch on the left side and
a reset button on the right side. There is no label to indicate what this
equipment controls.

Recommendation:

Label this boaas to function.

, . * f
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"MAINTAINABILITY EVALUATION/OBSERVATION REPORT"S

*Report No. 1211-1 _Date May 14. 1963 Page 1 of 7

Prepared by- rmutp mi~es and WilbUr Lahssa M/S 50-as Phone 056-6598

*Figure A No. 121L1..Title Environmental Control System, LgF

part NO. ___________ ____Serial No._ ___________

Demonstration Evenlt.Unscheduled Location Ellsworth AFB Date Arl 25, - 7

*T.O. Procedures 21-sM80A-2-7

MAINTAINAB;'LITY CH'ECKLIST

I Fault Isolation and Repair 711 141 Lines and Cables 2

2 Standardization /1 151 Fasteners 2

3 Interchangeabililty /l 161 Covers, Cases, and Shields/

4 Packaging and Mounting 4 17 Disposable ModulesL

5 Accessibility 3 18 Test Equipment/

* 6 Work Space 1 19 Servicing and Handling Equipment .
7 Testing* and Servicing /0 20. Tools .
8 Displays(See Item 10) 3 211 Platforms, Stands, and Shelters/

9 Handles 7/ 22 Technical Order
10 Lables and Marking 4 23 Figure 'A'/

* 11 Controls 14124 Form B/C/

*. .12 Work Aids 7 25, Specifications/

113, Connectors and Connections 1 261 Personnel Requirements/

••••••••~ HEKLSTRATINGS

1 Good Maintainability 3 Marginal Maintainability' N/A Not Applicable

2 FaIr Maintainability 4Poor Maintainability NIRl Not Rated

Rating analyses are provided on attached pages, for checklist items rated. 3 or 4

COMMENTS, Pnrtinna nf thp aystem ypre nbeerved during nrqniznzatinnal

*'adiustment by a contractor technician. Static evaluation was performed In

the suirnort building,
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*-,j 4. "Packaging and MountIng

" g, 4.1., Problem: Mounted Inside the lower left hand corner of the LF Air
C .onditioning Control Panel are four Sprague filters. To remove any one

" "" of these filters a wire must be disconnected from each filter, four-nuts"..must be removed from a welded channel bracket that holds the filters
In place and the bracket must be removed.

"R could not be determined by inspection whether studs or bolts have
been used to secure the channel to the cabinet floor. If bolts have been
used they may be difficult to reinstall when the channel bracket is replaced,
also the nuts cannot be loosened or tightened if the bolt turns.

A TO. warning note directs personnel to ground the filters before
attempting to remove them but a warning label is not used on the equipment.

, Recommendations:

.. Redesign the channel to permit independent removal of each filter.

2. Determine if bolts or studs hold the channel to the cabinet floor.

, . A warning label should be displayed on the filter holding bracket.
S.The warning should instruct personnel to ground the filter before

attempting maintenance. . .

, ' '4.2 , Problem . - '• -. ' ' •.

The air conditioning control panel cabinet contains a 30 amp fuse.
.'. ,'No spare fuse is located inside the cabinet, .nor is a spare fuse holder

,.,: p�, present., : , ,.

'Recommendation . .' *.

• .The cabinet khould be equipped with a fuse holder, spare fuse, and a
.''.'label designating the fuse value and function.. ,

• 4.''" Problem ,

According to T.O. 21SM80A-2-7, Par. 5-98, removal and installation of
S..>i.. •-the condensor fan assembly, of the chiller unit requires the entire

chiller unit be removed from the LF Support Building where by use of
* ... •-a crane, it is placed on a flat bed truck. The condenser fan assembly is

., removed by sliding it out the rear of the chiller unit frame while the
, .. chiller rests on the flat bed truck. It does not seem practical to replace

. .-. ,the fan. assembly under unsheltered conditions and it is expensive
... " maintenance considering the requirement for a crane, flat bed truck,

• :.. ;. •..-•and a-maintenan'ce -van. If a slight modification Is made,. the fan asseknbly

.. P.. ..... ,

'.' o", , -",,.. * .. , ' . °' - . • , 2 :-1493$4-6 Pag e19
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4.3 (Continued)

",.. could be lifted from the chiller In the support building with the
S' maintenance van hoist.

* .Recommendation

A study should be made to determine effects of modifying the chiller
unit frame by making two angle iron braces at the top of the frame re-
movable. Attach hoisting eyes to the condensor fan assembly. The fan
"assembly is dynamically balanced and cannot be removed in pieces. The
weight of the assembly should be marked on the fan housing facing the
motor. -..

.. " 4 Problem

The launch tube heater S-3 is installed with the heater unit H-2 coils
exposed. (See fig. 5-34 and 3-14, T.O. 21SM80A 2-7). The heater is
located in the equipment room where personnel could inadvertantly touch
the exposed coils. The judgement that burns may result from contact

S, ,. with the heater element is verified by the warning on page X of the safety
. section of the 2-7 manual.

Recommendation

Cover the exposed coils with a fixed-louvered plate or wire screen.

4.5 Problem

'. .The air duct extending from the condensor fan assembly of the Chiller
Unit brine package has sharp edges. As the duct is located approximately
5 ft. from the floor the sharp edges could be a source of head injury.

"Recommendation
na r t e o t duct edges. It is recognized that hard•~ ~ ~I ,.,.:.,...,intall protective welts over thesedt

hats are required to be worn in this area but maintenance technicians
frequently remove this headgear when working in the warm environment
"of the support building. ..- *,, . . . . "

B Accessibility'

" 5- '.1 Problem

-The air instrument components, illustrated by Fig. 3-12, T.O. 21-SM80A-2-7
are located adjacent the chiller unit discharge duct in the LF support

:'building. The valves and gages mounted above the moisture accumulator
T-4 are so high above floor level that they cannot be used without a step.: •',•..•', ader. In Wing 11 LF Support building these displays and controls are

.,..,lcated a considerably greater distance from the moisture accumulator
than is shown in Fig. 3-12. The T-4 accumulator is unmarked.
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Recommendation

Gages PG-32, PG-33 and associated lines and valves should be re-
located within reach of a maintenance technician without need of a stand,

.. or ladder. The accumulator T-4 should be labeled as to function,
"* ":.: ; contents, capacity and weight.

10. 'Labeling and Marking "

Probably the most remarkably poor maintainability feature of the LF
environmental control system is the absence of markings and labels.
At Wing 11 LF's, B4 & DII the following deficiencies were noted.

1 Problem
.:.,. :The expansion tank T-1, an ethylene glycol solution reservoir, has no

* ... markings to indicate its function, contents, capacity or filling point. The
, fluid level is determinable only by the dip stick method and then the stick

"Is not supplied, rather the technician must carry a 12" rule. (Par. 5-77).
Although the T.O. warns that blindness may result from getting ethylene
glycol In the eyes there is no warning label on this tank.

; - The accessibility of the tank compounds this hazard. Mounted on the wall
,: of the LF support building about eight feet from the floor, the tank can be.

'.filled 'bnly when standings, on a ladder. No container is specified for
holding the spare brine solution while filling the tank. .

Recommendations

.-.L' Provide markings to show function, contents, capacity and filling
S p. point of the expansion tank. "

2 -A label to warn against getting this solution in eyes should be
:.. mounted on the tank. It is recognized that people commonly handle

this solution In auto cooling system maintenance without injury but
I...: in this case special care is indicated since this fluid could easily

..-.'.'be spilled on someone standing below the tank.

3. A capacity gage should be installed so that the exact amount of
fluid In the tank can be determined and the amount of fluid to be
added can be easily computed. Having to add fluid to the 5 1/2" to
-6" level by alternately pouring and checking the dipstick is a

- nuisance and increases the probability of spillage. The recommended
gage eliminates the use of a ruler. A ruler incidently is usually .

. shellaced and this substance may dissolve in the glycol solution.
Chances are good that almost any short stick would be used as a
measuring device anyway so the number of probable contaminants
"would not be limited to shellac. . .

C * **** \ 'D2-4499446
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• a .. :.•. " A

, .. 4. A suitable container for filling the expansion tank should be
designated. f a common container such as a fuel can is used the
possibility of Introducing a harmful fluid such as diesel fuel or
motor oil is present. An equally likely possibility that ethylene
glycol solution may end up in a gasoline tank must be considered
as' Well. A light. (perhaps plastic) container, with a handle, nozzle

... •,.', . spout, and contents label should be specified.

10.2,-Problem

. '.'., " The Air Conditioning Control Panel ACP-I, located In the upper launcher
equipment room contains switches PE-4, PE-6, PE-8, PE-9, PE-10,
ThPE-, PE-12, several noise filters, test points, and one circuit breaker,
The test points and filters were marked but none of the switches were
labeled. The circuit breaker was not labeled. None of the air lines- , '. .. ':. are marked as to contents or direction of flow. When adjustment of the

' j:•isi/,".pneumatic electric switches is required, as by Par. 5-18 or 5-19 for: :•i.: "i,•;i exam•i • ple, Identieficationl~abels such a PE-2- or PE-5, greatly support. ,

"',."the servicing technician. The inside of other control panels of this
system were not examined. , ' - , . ..

• ./,,:,;} .. Recom m endattion •• . " .. ." . . ,. . ''',,:',

'Label the penumatic electic switches contained within the air conditioning
control panel and label the cirouLt breaker CB-4. Label all pneumatic
Jines as to contents and direction of flow. Check within other ECS control

. panels for similar deficiencles.•. .

-0.. Problem

' The Alarm Panel AP-I located adjacent to the air conditioning control
.•, .; ,' panel discussed above contains several controls and displays that are

not labeled. Specifically four thermostats TA-l, TA-2, TA-4 and TC-l;
' ' two flow sensors, FA I and FA 2; and five pressure gages, PG-14, PG-15,

P.-16, PG-21 and PG-22 should be labeled. The pneumatic lines are not
labeled, as to contents of direction of flow.

.' .;,Recommendation ..

. ,'".' The labels should be Installed above each display and ccntrol on the
, rear wall of the panel, or on the rear panel wall at the side of the display

S': ' -.or control. Do not place label directly on the item. Label the pneun tic
' " .,. lines as to content and direction of flow.",•.• . . .. " . . . .. , . / " . . ' .

":' , : . ". ..... '"' .i' , z', " : ... " .. ."I"' ...........

.. ,, . .. . . ;:..."',., , .: . ., , ,, , •.: u,. .. e l
, ... . . . ....... . . .
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10.4 'Problem

There are seven gages in the Chiller Unit located at the LF support
* . building. Four of the seven gages are unlabeled and the three remaining

'gages are Identified by names different from the designations used in
T.O. 21-SM8OA-2-7. Specifically the unlabeled gages are PG-2, P0-3,
TG-4 and TG-5. The Improperly marked gages are identified as PG-i,
%P0-4, and PG- 5 In the T.O. fig. 3-11 but at LF 's B4 and DII at Ellsworth
'these gauges were marked Oli Discharge and Suction, respectively.

- . Three circuit breakers located on the front of the chiller unit control
panel door are not Identified but should be marked CB-3, CB-2 and CB-l

frmleft to right. Valves V1-14, V-14A were not, labeled.,

Recommendation , -

L'. -Place labels near all gages and valves. The labels should use
e* trminology used in the technical order.

S2. 'The circuit breakers should be marked.

3.. The inside of the Chiller pontrol panel was not examined because
the panel was locked. It Is recommended that maintainability
deficiencies within the panel be identified.

-10.5", Problem .' *..

,!W~Inspection of T.O. 21SM80A-2-7 Indicates at least 15 different gages
are-present in the LF, ECS. These gages are not range coded. The

-normal indication vklues of these gages presented in~the section on LF
.r...',. ~:,5trouble analysis suggests that 14 of the 15 gages could be range coded to

'. >show normal operating ranges while the remaining gage has differential...
,.indications because the gage reading will vary with the performance of

hj:;,other components of the system., Specifically the gages that may be
_~.codable are:

Gage No.Normal Operating Range

L.4 ,:~ . PG 31 .. . .. 14-16 psig
2. PG-s ., more than 15 psig:

~~~S.~~1 P01 .. * lpsig,
''.4. P0-17. ess than 8psig

5. P0:19. . ."esthan$ psig
S 6. ' -1 more than 7.5 pslg

-7. PG-O .~ - '.-'29-31psig.

-.P0-34 .~more thanlpg
*9. P0-32 .29-31 psig

-100.- J'G35 ..~.41-42 F

12. .'TG- I 53-57OF 7.
''13. more than 3 but less than 13 psig

.14. PG-22 "more than 3 but less than 13 psig
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..One gage PG-13, may not be codable because 13 psig and any value less
S ."than 4 psig are normal indications.

Recommendation. . .i

Range code these gages.

10.6 Problem

A component of the chiller unit in the LF Support building is a tank
believed to be a freon receiver. This tank Is unmarked except for the

.i . manufacturer's identification plate. A capacity gage is located on the
side of the tank in a position that requires the reader to thrust his head

.<., -into the chiller unit frame to read it. This gage is marked in units
.'denoting a full tank, half full, quarter full, etc. The tank has no lifting

.-eye. A plastic shipping cap protects what appears to be a filling nipple.
'The weight of the tank is not indicated.

,. Recommendation

1- Label the tank to show its function, contents, capacity and weight.

2.4 - Mount the gage so that it can be accurately read from a station out-
side of the chiller frame. The gage face should be calibrated in
"units such as quarts, pints or gallons. If the freon in this unit must
be maintained above a specific level, the gage should be range coded
to show. an adequate and Inadequate reserve. "

""3. A lifting eye should be located on the tank.

4 The filling nipple should be protected by a cap that Is fastened
to the tank with a retaining chain. ... ,

• -. 10.7 Problem . .

. ,Refrigerant compressor RC-I, a component of the chiller unit, depicted
.in Fig. 1-27, T.O. SMBOA-2-7, does not have a lifting eye nor is its weight
'marked on it. At sometime this unit will have to be removed at some

','maintenance facility and an eye will facilitate handling to a considerable
• . ., .,.* . , ,. , . . . .. . , . . .. . . , I .degree. I

Recommendation . ,. *. . . . - .

L Equip this compressor. with a lift~ing eye.

* . 2L.' Laib the unit's Weight oit. . .,.. ..

;' ' . . .. ''. .' , " 1)2D 149348'

. .. . . ',°''.. .
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'MDINTAIN&BILUY EVALUATION/OFlSERVATIOC REPORT"

Report No. 12n-2 Date )ay 2t- 1963 Page of

Prepared by.yhflpp GUes and Wilbur L14s 50-66 Phe6r •

Figure A No.39U Tltle MwnaI Mntnr Starter switch. LE Sup_ rt a] If •3glim

Part No. Serial No.

Demonstration Event Un•-thedued Location UMrthj B4-BjL Date jjM

T.O. Procedures

MAINTAINABILITY CHECKLIST
I Wt Isolation and Repair 14 Lines and Cables
2 Standardizotion '15 Fastene

3. Interchangeablity 16 Covers, Case, and Shields
4 Packaging and Mounting 17 Disposable Modules

5 Accessibiity_ _ _ 181 Test Equipment
_ _Wk Space 1 19 Servicing and Handling Equipoert

7 Testing and Servicing 20 Tools
8 Displays 21 Platforrms, Stands, and Shelters

9 Handles "_ '__ ,___ 22 Technical Order
10 Lables and-Marking 23 Figure 'A'
I oI•Controls .24 Form B/c,
12 Work Aids 1 25 Specifications

L3 [Connectors and Connections A1261 Personnel Reqirements

CHECKLIST RATINGS

I Good Maintainability 3 Marginal Maintainability N/A Not ApplIcable

2 Fair Maintainability, 4 Poor Maintainability NIR Not Rated

Rating analyses are provided on attached pages, for checklist Items rated 3 or 4.

COMMENT&S Nnted while evaluating LF. ECS. Fig. A 1211
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Figure A 1329/1211/1389

The presence of manual switches wired in series with automatic/hand
controlled selector switches is degrading the functioning of certain equipment
located in the Wing II LF support buildings. Specifically, the equipment known
to be affected is the electric unit heater, EUHI; damper FC-SD operator D-5;
exhaust fan S103; and combustion air damper RA-1 motor. The following
discussion gives particulars to show why manual switches should be removed
from the affected circuits.

ELECTRIC UNIT HEATER, EUH-l

This heater is a component of the RPIE air conditioning, heating and ventilating
system (Fig. A 1389) as shown in schematic Fig. 1-9, D2-13608-3 or SAC-
CEM-21-SM80B-2-20-1, the heater can be controlled by selecting either manual
or automatic regulation with the Unit Heater Selector Switch. Another switch,
called the Manual Motor Starter can control the operation of the heater fan
motor. The problem is caused by leaving this switch in the open position.
With the Motor Starter Switch open the heater elements can come on but the
fan will not run. This condition, if unchecked, will burn up the heater. This
switch was not in the Wing I configuration. The switch appears to be redundant
and a harmful feature in the heater circuit. It is not especially helpful during
maintenance. It shoii.d be removed from the circuit.

DAMPER FC-5D (Motor operator D-5)

Damper FC-5D is opened and closed by operator D-5. This damper, an air
inlet to the LF support building is mounted in the side of air plenum PL-1.
The damper is normally closed but will open when the exhaust fan (automatic/
manual) selector switch is energized unless the Manual Motor starter switch
to the damper motor is open. Although this damper is wired into the RPIE
ventilating system (Fig. A 1389) it is really a component of the LF Environ-
mental Control System (Fig. A 1211). The function is shown in Fig. 1-24 T.O.
21-SM8OA-2-7 and in schematic in Fig. 1-9, D2-13608-33 (SAC-CEM-21-
SMBOB-2-20-1). This Manual Motor Starter Switch is redundant. It tends to
defeat the purpose of the damper when it is left open. It is unmarked and
freq.. :.tly left open according to information obtained at Ellsworth. The switch
should be removed from the system.

EXHAUST FAN S-103

This fan is wired into the same circuit as the damper FC-5D operator D-5
described above. It has a manual motor starter switch that is a redundant,
useless item. This switch if left open will prevent the S-103 fan from operating,
It should be removed from-the circuit.

D2-14934-6
Page 176
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COMBUSTION AIR DAMPER RA-l MOTOR

In the ceiling of the LF support building, this damper is supposed to open
when the diesel generator runs. The motor operating this damper is part of
the LF Power Generation and Distribution System, Fig. A 1329 discrlbed in
schematic Fig. 4-17, D2-13608-31. Although the damper should open automatic-
ally when the diesel generator starts it will not if the manual switch that is
located beside the support building door is open, . This switch is unlabeled
and its location gives the Impression of a light switch. Because power is
supplied to the motor from the diesel generator only, the only function the
manual switch has is to close the damper when the generator is running or
prevent it from opening. In either case no useful purpose is served. It
defeats the purpose of the damper. The switch should be removed from the
circuit.

In summary, manual switches are being placed in circuits that were intended
to operate automatically. The switches must be closed if the cquipment is to
function properly. They have often been left open. These switches were not in
the Wing I configuration. They serve no beneficial purpose. They do cause
system malfunctions, and In the case of the unit heater may cause serious
damage. A Boeing Technician at Ellsworth reported four heaters have been
damaged so far because the switch was open. Four switches have been discussed
and it is possible that other support building housed systems may have
components wired as fhese are wired; the sump pump controls may be affected
for example. Documents are not available at this time to check on this
possiblity.

/

D2-14934-6
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MAINTAINABILITT =1 =tA/TI b/O: ;IVATION REPORT

y "•ort No. MO-1'11-1/1251-3 Date 3-8-63 Page I of 3

Propared by, A. H. S,•tb .. 62P0"- phone M6-3761

Fi:L-e A No. '1 Nomen Dipital D-).ta Proc(-ssinp Enuirment OA-3850/GYK-l(v)

Dwg. No. 8323A48-502 Serial No. 4

Observed Event T.O. V&V Location VAFB Date 3-6-63

Title or Description Driwpr Checkout and Static Evaluation

T.O. Procedures 31X2-32-3-2 Sections V1I thru XVII

MAINTAINABILITY CHECKLIST

I Fault Isolation 14 Lines and Cables

"2 Standardization "15 Fasteners 4

3 Interchangeability 4 16 Covers# Cases# Shields 3

Packaging# Mounting 3 17 Disposable Modules 4

10 Labe'ls, Marking 3 23 Figure A 4

11 Controls 4 24 Form B/C N/E
12 Work Aidce 21 Sperificatolns N/A.

8,ply N/,Pafom, Stnd, hetes,/

13 Connectors, Connections 4 26 Personnel Requirements 2

CHECKLIST RATINGS

4 Good Maintainability N/A Not Applicable
3 Satisfactory Maintainability .N/. No Observation Possible
2 Unsatisfactory Maintainability N/E Not Evaluated
I Poor Maintainability

Rating analyses are provided on succeeding pages, for all checklist items rated 3 or lower.
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Report No. EO-1213-1 Page 2 of 3

Item 4. a. Al?, the "site tailoring plug" in the Converter, Digital to Diphase
CV-1236/GYK-l(V) must be removed during testing. The plug is inside
the drawer and its removal requires removal of the top dust-cover
which is secured by 44 screws.

Recommendation.

The dust cover should be modified to incorporate a sliding panel
which will give rapid access to this plug.

This is similar to the problem and recommendation of M0-1251-1,
of November 29, 1962.

b. A. large number of components in all drawers of this equipment are
soldered in, the major exception being the PCA's. As noted in
EO-1265-1, the soldering in of components will result in the need
to send drawers to Depot for repair in many instances.

Recommendation.

Wherever feasible, and wherever justified by a high failure rate,
components should be repackaged to have plug-in or screw-type
terminations.

c. As noted in previous reports, the Standard Minuteman Rack has its
electrical connectors grouped at the top of the rack; this leads
to a requirement to use a step ladder when making connections during
.test.

Recommendation.

The rack should be redesigned so that the electrical connectors
are more accessible to operating personnel.

Item 7. When testing the Panel, Indicator SB-1411 (GYK-1 (v) it is necessary

* to remove the Filter Assembly (see Fig. 7-1 of T.O. 31x2-32-3-2).
* This .involves the removal of 18 screws and is in conflict with• : L sections 10.4.3.8 and 10.4.3.10 of MIL-STD-803.

Recommendation.

a. The sub-assembly holding the Filter Units should be an open structure,
which would permit access for test-probes.

or b. The Filter Assembly should be hinged along the bottom side and held
. by a minimal number of quick-release fasteners.

Item 10. Panels A2, A3, A4l A59, A6 and A7 of the Status Message Processing
Group, and panels AN, A5, A6 and A? of the Command Message Processing
Group all weigh more than 45 pounds but are not so labelled.

f') Recommendation.

Appropriate veight labels should be affixed.
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Report No. M-1213-1 Page 3 of 3

9 Item 16. Top dust covers on the drawers of the Fig. A 1213 are secured
by 4 captive slotted screws, while bottom covers are secured
by 20 Phillips quick-release fasteners. See MD-1265-1.

Recommendation.

All cover fasteners should be of the same variety, and the
number of fasteners securing the top cover should be reduced.

..Item 22. Trouble-shooting charts in T.O. 31x2-32-3-2 (Figs. 7-1, 8-3,
9-1 etc.) call for replacement of soldered-in components.

Recommendation.

As noted in EO-lŽ65-1, the T.O. should rehect the no-soldering
policy by differentiating between replacements that may be
performed at Field Level and those that will require Depot
Level maintenance.

Item 26. Some repairs of Fig. A 1213 equipment drawers require the use
of soldering techniques. In order to avoid the wasteful tie-
up of equipment in a Depot "pipe-line" it would be necessary
to provide personnel qualified to solder at the SMSB, or al-
ternatively the equipment should be reworked to eliminate
soldered connections.

D2-14934-8
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MAINTAINABILITY EVAL UAT ION/ a==AZ1-•F2. LT

loport No. :X)-I14- Date 3-8-63 Page I of 3

Propared by A. H. Snith MI/S 6?07-1 phone-_* 87"4- ..

Fi•uir A No. li?4 Nomen Linuidd Coolinp Euinrnent, Ground GuidanceP & Control MXK-18/F'17U

DIrg. No. 25-23793 Serial No.o 0000001

Observed Event None Location VAFB Date 3-8-6,1

Title or Description Static Evlu'tion

T.O. Procedures 35r,9-35-1

MAINTAINABILITY CHECKLIST

I Fault Isolation N/O 14 Lines and Cables

2 Standardization 4 15 Fasteners 3

3 Interchangeability 4 16 Covers# Cases, Shields 4

4) Packaging, Mounting 3 17 Disposable Modules N/O

5 Accessibility 4 18 Test Equipment 4

6 Work Space * 4 19 Servioing, Handling, Equip. 1

7 Testing, Servicing 2 20 Tools 4

8 Displays 4 21 Platforms, Stands, Shelters N/E

9 Handles 4 22 Technical Order 4

10 Labelos Marking 2 23 Figure A 3

.11 Controls 4 24 Form B/C N/E

12 Work Aids N/O 23 Specifications N/E

13 Connectors, Connections 4 26 Personnel Requirements 3

CHECIST RATINGS
4 Good Maintainability N/A Not Applicable
3 Satisfactory Maintainability N 0 No Observation Possifile

0 2 Unsatisfactory Maintainability K/ Not Evaluated
I Poor Maintainability

Rating analyses are provided on succeeding pages, for all checklist items rated 3 or lower,
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Report No. ED-1214-1 Page 2 of 3

9 Item 4. The refrigerant unit employs the use of crimped and silver-soldered
pipe connections and terminations; this calls for the use of
specialized equipment and personnel during servicing.

Rescoiendation.

The need for brazing should be eliminated by the use of manually
operated values and standard threaded connections. Althouch
brazing is extensively used in commercial applications it is
believed that this is due to the cheapness of the method rather
than its suitability for maintenance.

Item 7. As noted in item 4, the process of servicing the refrigerant unit
is considerably complicated by the need for brazing.

Item 10. a. There are no weight labels on the assemblies of the Fig. A 1214.

Recommendation.

Weight labels should be affixed to all assemblies which are handled
separately.

b. During relay replacement, para. 3-26 of T.O. 35E9-35-l, step 1
requires that wires from the relay assembly shall be removed and
marked.

Recommendation.

These wires should be identified by adhesive labels to avoid the
possibility of error in assembly.

Item 15. An excessive number of screws is used to mount the cover of the

electronic amplifier.

Recommendation.

The number of screws should be reduced.

-Item 19. During TAT Demonstration 1-12 (Removal and replacement of G&C unit
pump package) it was found to be impossible to use the handlift
truck as called out in T.O. 21-SM8OA-2-6 because it was too large
and cumbersome, and would not allow the handling dolly to be

. • employed. However, a T.O. change was written requiring removal of
the unit onto the dolly by hand.

It is believed that this problem may also be unique to Vandenberg
because of the difference in location of the personnel access hatch.

Recommendation.

None. The T.O.-change mentioned .will avoid this difficulty.

D2-14934-6
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Report No. EO-1214-1 Page 3 of 3

Item 23. The figure A does not contain Maintainability design requirements.

Recommendation.

Maintainability requirements should be incorporated at the next
revision.

item 26. As noted in item 4 above, servicing of the refrigerant unit requires
the services of a welder.

Recommendation.

Redesign of the plumbing to incorporate threaded unions and valves
would eliminate this requirement.

A÷

C).°
* A

D2-14934-6
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IXADNTAINABILITY kA TN/OsERVATION RUMT

' .port No. FO-1214-2, Date 3-15-63 Page I O* 2

Pro.arod R T. rn Se SMI-FA no 761-4320

Ti,,.ro A No. 114 Nomen Q & C Liquid Cooler

DWg. No. Serial No._ _ _ _ _ _ _ _ _

Observed Event.Maintenance Location Malmstrom D-6 Date 3-13-63

Title or Description Renhlaeement of Chiller. Water Refrigerating

-..Q. -Old Unit Serial No. 59. New: 350

",m , .... AWI!ADIABILITY C¢EKLIST

I Fault Isolation N/O 14 Lines and Cables 4

"2 Standardization 3 1 Fasteners 3

3 Interchanaoability N/E 16 Covers# Cases, Shields N/A

4 Packaging# Mounting 3 17 Disposable Modules N/0

5 Accessibility 4 18 Test Equijinont N/E

6 Work Spaoe 4 19 Sorvicing, Handlings Equip. 4

7 Testingj, Servicing /020 Tools

8 Displays 4 21 Platformsa Stands, Shelters q/A

9 Handles NF7X22 Technical Order N0

10 Labels, Marking 3 23 Figure A N/O

11 Controls N/A 24 Form B/C N/0

12 Work Ai dso NIA 25 Specifications iN10

23 Connectors, Connections 14 26 Personnel Requirements r/0

CHECXLIST RATINGS

4 Good Maintainability N/A Not Applicable
3 Satisfactory Maintainability N No Observation Possible

C) 2 Unsatisfactory Maintainability N Not Evaluated
I Poor Maintainability

Rating analyses are provided on succeeding pages, for all checklist items rated 3 or lower*
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lReport No. EO-1214-2 Page 2 of 2

DRItem 2:

The hole in the chiller hoisting eye is about 1/2 the diameter of

the mechanical truck hoist hook.

Recommendation:

All hoist eyes and hoist hooks should be compatible and standardized.

Item 4:

The chiller is mounted with six bolts. The unit weight is about
200 lbs. The unit has no method of positioning for mounting bolt
installation.

Recommendation:

About two inches inboard on the mounting rails, drill drift pin holes
so the unit can be positioned.

Item 10:

The hoisting eye is not labeled.

Recommendation:

Label the hoisting eye.

Item 15:

The six 3/8" (approx.) mounting bolts have fine threads. This makes
it very difficult to install them due to the tendency for cross threading
(12 minutes and 2 stripped bolts were expended in installing the last
bolt).

Recommendation:

Use a coarse thread to decrease. maintenance time and number of
bolts required.

D2-14934-6
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MAINTAINABILITY -i'Q 0;! YBSERVATriO R~POIT

Propar•od by j ohn T.. )zr.-ht 2-s261 , • •i5a6.Phonem && ,
1228,

-Figure A XfO. Zj2.c,4 LNeocn lht Prnngn Equi4 r /7lA( 'ant _4o+

Dweg No. ITO+a g,,r.

Test No. TU-nn. 1-9nl Vh1+jTatan~j gold at ifiAW- ?zo-5 -rA1"u .4

inn eLe ORG e SoheduledMintenance Level 3 Field /iA a Unscheduled
"O3 Depot

YAINTAINABILITY CHECKLIST

I Standardization . 1 Displays

2 Interchan•eability 14 Handles

3 Packing & M!ounting A. 15 Fasteners

4 Accessibility 2 16 C.overs, Caesa, Shields A

) 5 TVork Space 17Platforms# Stands &Sholtoro _A

6 Conneotors & Connections t 18 Labels & Marking

7 FaUlt Isolation .119 Disposable Mtodules

8 Linea & Cables 20 Technical Orders

9 Test Service Points 21 Figure A

10 Test Equi"nzent 22 Form D/C

11 Tools . 23 Model Spcifiation

2 Contr9ls 4 24 Personnel Requirements

MAINTAIABILITY PROBLE4St

Rating analyses are provided on succeeding pages, for all checklist items rated 3 or lows:

CHECKLIST RATINGS

4 Good Maintainability N/A Not Applicable
3 Satisfactory Maintainability N/0 No Observation Possible
2 Unsatisfactory Maintainability NI/ Not Evaluated

3 1 PoorMaintainability

D2-14934-6 Page 186ATTAC}•2Th•~~ Letter 2-7010-6A-344, Nov. 5, 1962



Report No. EO-1228-1/1251-1/4012-1 Page 2 of 6

RAT•iG..ANALYSES

SX Item 4., Accessibility.

Paragraph 2-49bd of T.O. 21-SM80A-2-3 requires, "Remove connector assembly
J2." This seemingly simple step takes about one-half hour for accomplishment.
The follorwing actions are necessary:

(1) The test set (Fig. A 4012) must be either moved or partially dis-
connected from the cables which enter it vertically, to provide
clearance for drawer removal.

(2) The Waveform Converter drawer of Fig. A 1251 must be removed and
carried to some accessible work location.

(3) The drawei cover, which is held by 43 captive screws, must be removed.

(4) The connector assemblr (which is not J2 itself but is connected to J2;
see item 20a analysis) must be removed.

(5) The cover must be replaced (all screws must be tight or the heads will
prevent the drawer from closing).

(6) The drawer must be inserted in the rack.

(7) The test set must be reconnected.

Q) Then, after a single program board check, another half hour is wasted in repeating
the above procedure, Just to replace the J2 plug I

RECOWSWETDATION:

The connector assembly specified by paragraph 2-49bd of T.0. 21-S180A-2-3 should
be made readily accessible, reducing the time required for checkout of Fig. A
1228 and Fig. A 1251 by virtually a full hour. This could be done most simply
by providing a sliding access door in the Waveform Converter drawer cover. The
connector assembly could then be removed quickly without removing the drawer
from the rack. (NOTE: Accessibility of plugs P2 and P3 in drawer A5 of Fig. A
1251, which must be checked for part number during performance of para. 2-49cb
in T.O. 21-SaO0A-2-3, should also be investigated. The required part number
check was not made during the demonstration).

Item 6. Connectors and Connections.

Test set cable connectors mate with connectors at the top rear of Fig. A 1228 and
.Fig. A 1251. These connections are not accessible without a stepladder. Moving

the ladder in and out of position during the test is clumsy and time consuming,
and might conceivably lead to equipment damage. It cannot, however, be left in place
to facilitate the connection changes required during the test, because it obscures
the test set and otherwise gets in the way.

One possible way of eliminating the ladder problem woula be redesign of Fig. A 1228

and Fig. A 1251 to provide more accessible test connectors, eliminating the

recessity for breaking the connections at the top rear of the racks (Refer to

par. 4.r of j_ Memo 62-1). D2-14934-6 Page 187



"Report No. BO-1228-1/1251-1/4012-1 Page 3 of 6

Item 7. Fault Ifol'Ltion

) a. Paragraph 2 -33y of T.O. 21-S'-,8OA-2-3 is a step in the Fig. A 4012 self-
verification test procedure. If the test operator observes a FAULT indication
upon performance of the step, he is instructed to try it again, "an additional
five times; GOOD indicator should light at least once." This hardly neems to
be a positive fault isolation capability. During the observed demonstration
it only confused the technicians, and gave them the idea that one GOOD light
in six tries would be sufficient on all test steps.

RTgOCO .5ENDVTION •

If possible, the "one GOOD light in six tries" concept indicated in paragraph
2-35y of T.O. 21-S,'OA-2-3 should be completely eliminated. The Fig. A 4012
test set should give only absolutely positive indications.

b. Mhen an unexpected malfunction indication occurred during the demonstration,
a technician stated that trouble has occurred with program boards. A
malfunction indication may occasionally appear for a good drawer, only to be
eliminated when the program board is shifted slightly in the programmer panel
of the Fig. A 4012 test set. This did not, however, occur during the
demonstration.

RECOWENDATI0N:

Dimensions and tolerances of the Fig. A 4012 test set progranmmer panel and
its program boards should be checked, to ensure that the designed fit is not

"9 apt to be too loose.

o. Another possible explanation of an unexpected malfunction indication was
offered by the supervisor of the demonstration team. He produced a letter
(2-7010-6A-344, dated Nov. 5, 1962, a copy of which is attached to this
report) which was written to warn all checkout supervisors of three identical
cases in which the ACO 4012 test set had given an incorrect indication of
fault location. The indication which occured was not the same one specified
by the letter, but his confidence in the test set's ability to locate a fault
correctly was not very strong. He thought it possible that a similar incorrect
indication was occurring. (Actually the fault was subsequently attributed
to a loose cable connection).

The test stps described in the letter correspond to paragraphs 2-49J through
r. of T.O. 21-,!80A-2-3. The T.O. procedure directs: if fault indicators light
for program board L/3A, "replace drawer 402A4" (Converter, Wave Form), then
repeat the step; "if the same indicators light again replace drawer 402A5"
(Decoder, Command Signals). Nowhere does it indicate that a faulty drawer
402A3 (Line Selector, Electronic) may be the cause of this malfunction.

RECOENDATION s

If Fig. A 4012 and ACO 4012 are identical, the portion of the test procedure
using program board L/3A should be revised to include replacement of the 402A3

drawer if replacement of the 402A4 and 402A5 drawers fails to correct the
V) fault indication. It would also be desirable to modify the test circuitry,

so that the test set will indicate the additional fault possibility through
illumination of the LINE SELECTOR, ELECTRONIC MX-3776/GYK-2 fault indicator

(in addition to those already specified in step 2-49J of T.O. 21-SM80A-2-3)
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Report No. EO-1228-1/1251-1/4012-1 Page 4 of 6

d. Steps ca through cc of T.6. 21-SM80A-2-3 constitute one complete test
operation; this operation may reach apparently sqtisfnctory completion even
though a fault exists. Assume, for example, that the installed combination
of plugs P2 and P3 is such that the GOOD indicator should light in 15 seconds.

Then assume that it actually takes 10 times that long,, or 2i" minutes, before the
GOOD indication appears. Even though the delay time is wrong by a factor of 10,
the results appear satisfactory because the GOOD indication occurs "in 3 seconds
to 3 minutes," as specified.

R•C 0!.O T•ND&TT0T:

The ambiguous time limit specified in paragraph 2-49cc of T.O. 21-S7'80A-2-3
should be eliminated, by either (1) redesign of the Fig. A 4012 test set to
produce one uniform time delay for all P2-P3 combinations, or (2) provision
of a complete tabulation of time delays for all P2-P3 combinations.

Item 10. Test Equipment.

Analys66 for this item are entirely given under item 7 above. The only
discrepancies noted were associated with the FAULT isolation capabilities
of the Fig. A 4012 test set.

Item 15. Fasteners.

The cover of the Waveform Converter drawer in Fig. A 1251 is held by 43
captive screws. Removal of these screws for access to the internal components
of the drawer therefore requires a great deal of time. It would be natural

Sto assume that the other'drawers in both Fig. A 1251 and 1228 also have over-
fastened covers.

RECOM,ý.01DATION:

The number of screws which fasten the drawer covers of Fig. A 1228 and
Fig. A 1251 could be very significantly reduced without sacrificing any
re-l operational necessity.

Item 18. Labels and Marking.

a. T.0. 21-S80A-2-3 refers to drawers of Fig. A 1228 and Fig. A 1251
exclusively by reference designations, yet these designations are not
marked on the equipment.

Drawer reference designations should be inscribed either on the drawers
themselves or on the sides of the racks, at the proper drawer locations.

b. The connector assembly specified incorrectly by paragraph 2-49bd of T.O.
21-14.,8OA-2-3 as J2 (it actually is mounted in socket J2) has no reference
designation stencilled on it. This has already led to the incorrect T. 0.
statement (see item 20a analysis) and will undoubtedly cause some further
confusion among maintenance technicians.0

D2-14934-6
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"Report No. EO-1228-1/1251-1/4012-1 Page 5 Of 6

Q The correct reference designation should be stencilled on the connector
assembly mounted in the tailoring plug receptacle (J2), shown in figure
2-23A of T. 0. 21-SM0OA-2-3.

a. Settings of MODE TIMrER and LONC-TIY.'E TIMER switches were made during the
demonstration on the basis of part numbers for P2 and P3, as specified
in paragraph 2-49 cb of T. 0. 21-SI8OA-2-3. The switch settings were
tabulated in figure 2-23 of the T. 0. opposite P2 and P3 part numbers; in
the 14 November 1962 change the part numbers were replaced by "Decoded Time"
columns. F. Crotty of Publications states that the Air Force has tentatively
decided to stencil the decoded times, which are from 0.21 minute to 5.376
hours, on the plugs for reference.

REC0OMNUDATION s

The P2 and. P3 plugs should not be marked with decoded times. This would
only confuse the organizational maintenance technicians, since the times
to be observed in paragraph 2-49cc of T. 0. 21-SM80A-2-3 vary only from
3 seconds to 3 minutes. Reference to figure 2-23 of the T. 0. strictly

.. by part number will avoid any possibility of confusing the time to be
taken for the test step with the "decoded times" for the plugs. If the

"decoded times" are desired during SMSB or depot maintenance they can be
either tabulated in the appropriate T. O.'s or marked on the plugs simply as
numbers, without time identification. For organizational maintenance pur-
poses, P2 and P3 should be stencilled (1) with reference designation

(2 with identifying part number
"3 with no time-identified information.

.d" Paragraphs 2-50e, f, and i of T. 0. 21-5180A-2-3 direct that switches of
the Fig. A 4012 test set be set to positions "indicated on key plate."
Step 2-50c (now deleted) of the T.O. issue used during the demonstration
further identified it the "LINE GAUGE AND MILES key plate stored at the
launcher." There seems to be confusion regarding the location of this
key plate within the -launcher." The actual plate was not in evidence
during the demonstration; instead, a tattered sheet of paper had the required
information pencilled on it, and was taped to the top drawer front on

-Fig. A 1251.

RECMSWDATION:

The key plate specified in paragraphs 2-50e, f, and i of T. 0. 21-SM8OA-2-3
should indeed be a metal plate and should be permanently mounted somewhere
on Fig. A 1251. The top drawer front is blank, and might be a good location.
However, this would make it necessary that the plate be removed and reinetalled
each time the drawer is replaced.

Item 20. Technical Orders.

a. Paragraphs 2-49bd and bf of T. 0. 21-SM8OA-2-3 require removal and replace-
ment of "connector assembly J2," referring, to figure 2-23A for the location.

0 Figure 2-23A calls out the location as "Tailoring Plug Receptacle." Inspection
during the demonstration indicated that J2 is actually the reference desig-

nation of the receptacle.

* .. ' . "D2-14934-6
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Nomenclature should be consistent in paragraphs 2-49bd and bf, and figure
2-23A of T. 0. 21-SM8OA-2-3. Reference designation J2 should appear in
the figure for the receptacle, rather than in text for the plug. The
plug's correct reference designation should appear in text. (Item 18b
analysis also recommends that the plug have the reference designation
stencilled on it.)

b. Paragraph 2-49cb of T. 0. 21-S180A-2-3 requires recording of part number
suffixes for plugs P2 and P3 in 401A5, to be used for reference to figure
2-23. However, the 14 November change to the T. 0. replaced plug part
numbers with "decoded times," yet provided no correlation between the two.

In addition, the unused columns of figure 2-23 are somewhat misleading.
Paragraph 2-49cb indicates that both MODE TrIER and LONG-TIME TIMER
switch settings are to be made; apparently the former depends on P2 and
the latter on P3. The presence of the LONG-TIME colur.n in the P2 portion
of the figure, and the MODE TIMER column in the P3 portion serve only to
confuse the reader. Dashes in a table usually indicate that something is
either immaterial or indeterminate, neither of which is the case here.

* The columns of figure 2-23, T. 0. 21-SM80A-2-3, which contain only Cashes
should be completely deleted, since the headings are simply not applicable.
The instructions of paragraph 2-49cb and the left-hand column contents of
figure 2-23 should be made compatible. (Note that the item 18c analysis
recommends that decoded times not be marked as such on plugs P2 and P3.)
If the Air Force persists,, in the intent to use decoded times, or if the
marking method remains undecided, tabular columns might be provided for

Sboth part number and decoded times. However, ultimate use of only the
"part number remains by far the most desireable alternative because it would
be the least apt to confuse the maintenance technicians.

o.= Paragraph 2-50e of T. 0. 21-SM8OA-2-3 directs that switches of the Fig. A
4012 test set be set to positions "indicated on key plate." This simple

S* statement does not provide adequate identification of the key plate. In
. a previous issue of the T. 0., paragraph 2-50c (now deleted) identified it

as the "LINE GAUGE AND MILES key plate."

S.. RECOMMENDATIONt

SIf "LINE GAUGE AND MILES" nomenclature (or some other) is correct for the
key plate specified in paragraph 2-50e, T. 0. 21-SM80A-2-3, it should be
included in the paragraph. When a location for the key plate is decided upon,

Sthat information should be included, also. (See item 18d analysis.)
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November 59 1962S.... .2-7010-6k-344

Too Checkout Supervision

Subjects L5-34T Data Analysis Central, SCN

References D2-.10066, Para. 8.5.3.5. Operation 260 of L5-34T

On three sites the following events and results were noted in referenced
operation.

With card L/3A in the ACO 4012, the Decoder Command Signals Fault Light
illuminated immediately on depressing the equipment drawer test button on
the ACO 4012. With card L/3B in the ACO 4012, the Converter Wave Form Fault
Light Illuminated. With card L/3C in the ACO 4012, the Line Selector Elea-
tronic Fault Light illuminated.

According to RCA tech. rep. the first fault is the valid one, but this
- case seems to be an exception. The Decoder Drawer was rejected and replaced

with no chanCe in malfunction; neither did replacing ACO 4012 help. After
a loss of approximately fifty man hours, the replacement of the Line Selector
drawer cleared the trouble.

Although the Decoder Faulty Light illuminate•' on the ACO 4012, the test
evidently fails in the Line Selector Drawer. The data flow between the drawers
plus the instantaneous illumination of the fault light points to this theory.
Anyway in three cases, replacement of the Line Selector drawer eliminated the
malfunction.

S "C.J 6Y

.. A. Andrews
Special Support Group

ZAA/1ka/..r
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MIAWAINABIL1T!' ItY UX/OBSERVATION REPORT

crt No. EO-I1?28-2 Date April 19, 1963 Page I ,

spa$raed by, A,.'?.Smith V, l07 poe86- 1

Fi~xu,' A No. 1228 -Nomen Statu8 - Command Message Processing Group OA-3594/!YK-2

ltwg. No. 8323617-502 Serial No. 12

Observed Event None Locatioe. VAFB Dats April 15, 1963

Title or Description Evaluation and Drawer Checkout

2.0. Procedure_

AAINTADMILITY CHECKLIST
I I

I Fault Isolation N/E 14 Lines and Cables 4

2 Standardization 4 15 Fasteners 4

3 Interchangeability 4 16 Covers# Cases, Shields 2

4 Packaging, Mounting 3 17 Disposable Modules 4

"5 Accessibility 2 18 Test Equipment 4

"6 Work Space 4 19 Servicing, Handling, Equip. 4

7 Testing,, Servicing NAE 20 Tools -

8 Displays 4 21 Platforms, Stands# Shelters NIA

9 Handles " '4 22 Technical Order 3

10 Labels,, Marking .3 23 jFigure A 3

11 Controls 4 24 Form B/C N/B

12 Work Aids N/E 25 Specifications N/E

'3 Connectors# Connections 4 26 Personnel Requirements 3

CHECKIS RATINGS
4 Good Maintainability N/A, Not Applicable
3 Satisfactory Maintainability N/O No Observation Possible
2 Unsatisfactory Maintainability N Not Evaluated

S|I Poor Maintainability
Rating analyses are provided on succeeding pages, for all checklist items rated 3 or lower.
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Report No. EO-1228-2 Page 2 of 4

item 4 a. The Fig A 1228 is mounted in a Standard Minuteman Rack. As
noted in EO-1265-1 and others, all external electrical connections
are grouped at the top of the cabinet; this results in a
requirement to use a stepladder to reach the connectors, which
are also somewhat inaccessible due to the presence of overhead
cable-trays and air-ducting.

Recommendation.

"To correct this condition a basic redesign of the Minuteman
Standard Rack would be required, in order to place the connectors
in a more accessible position.

b. The flexible air-duct connection on the racks observed at VAFB
are made entirely of soft material. Since the duct register and
the rack opening are not directly in line an S-bend occurs in
the flexible duct. The flexible ducting tends to collapse
irregularly due to the lack of circular stiffeners, and it is
possible that ageing of the ducting and movement during test
hook-ups could cause a considerable change in effective cross-
section, thereby altering the flow of cooling air to the rack.
It is conceivable that this could result in overheating and a

* resultant No-Go condition.

Recommendation.

The existing soft flexible ducting should be replaced by stiffened
constant cross-section type ducting.

.. Item 5 ..a. As previously noted in EO-1284-2 and others, drawer conrectors
on the Wire Tray Assembly of the Minuteman Standard Rack are
mounted on the back surface of the connector plate with the
connector protruding through a hole in the plate. In order to
repair or replace broken or bent pins in the drawer connectors
it therefore becomes necessary to remove the entire rack in order
to gain access to the interior of the Wire Tray Assembly. The
time to accomplish such repairs is in the order of 8 hours plus

* the time to organize necessary authorization and paperwork.

'" This situation conflicts with item 10.5.2.3 of MIL-STD-803,
which states, 'The rear of plug connectors shall be accessible
for test and service, except where potting, sealing or other
considerations preclude this.

Recommendation,

Except in cases where the wiring at the rear of the drawer
connectors is potted, rendering them repairable at SMSB or
"depot, all drawer connectors on the Wire Tray should be made
"more readily accessible.

This could be accomplished either by mounting the connectors on
- *the front face of the connector plate or by mounting the

connectors on hinged panels.
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Report No. EC-1228-2 Page 3 of 4

b. Accessibility of the Site Tailoring Plug in the Waverform
Convertor Drawer has been dealt with in EO-1228-1.

Item 10 a. All drawers in the Fig A 1228 weigh more than 451)s. but are
not labelled to this effect.

Recommendation.

Weight labels should be affixed per section .0.4.3.1 of
MIL-STD-803.

b. T.O. 21-SM8OA-2-3 usually refers to drawers of the Fig A 1228
by reference designations and A-number. At VAFB the reference
designation is stencilled on the equipment room wall between the
Fig A 1228 and the Fig A 1251. which Js somewhat ambiguous,
and the drawers are not identified by the A-numbering system.

Recommendation.

The referonce decignation Ghould be stencilled either on the
equipment rack or on the floor at the foot of the rack, and the
drawers should be identified by A-numbers inscribed on the
front face of the rack.

Item 16 The top dust covers of drawer3 in the Fig A 1228 are secured by
44 screws, which appcars to be an excessive number sirce they
do not appear to be neces-ary for structural reasons.

Recommendation.

"The number of screws should ,c- zeduced to the minitum
consistent with structural integrity and anti-RFI co:-sLieruticn;3

(if any).

I Item 22 Paragraph 2-4§ of T.O. 21-SM8OA-2-3 (changed 6 January 1963)
covers ten pages; such length of paragraphs is quite typical,
but the actual paragraph number occurs only on the first page.
It therefore becomes somewhat tedious to find a wanted paragraph,

Recommendation.

The paragraph number should appear in the top right-hand
corner of all pages, beneath the section number. This is the
case at present on those pages where a paragraph begins but
the information is actually redundant in this instance since
the paragraph number already appears on that page at the
paragraph title-line.

Item 23 The Figure A does not contain Maintainability Design Requirements.

D2-14934-6
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Report No. IDO-1228-2 Page 5. of 4

Recommendation.

Maintainability Design Rlequirements should be incorporated
at the next revision.

Item 26 Soldering capability is required to replace Filter Units in
- the Monitor Unit, Line Failure, and the Convertor, Wave-Forms

and is required very extensively to repair the Power Supply,

Recommendation.

Either the drawers of the Fig A 1228 should be reworked to
eliminate soldering, or an authorized soldering capability
should be provided at the Field Level of Maintenance.

0 *DW-14934-6
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)AINTAI&DBILITT 4E*b .G/OBSE VATION REPORT

:cort No. EO-1243-1/30i3-1 Date 1-30-63 Jago of

Pre ared by. A. H. Smith .. /S62O-I ,phone 866-3761

rTrs A No. 1 23/3Ol3Nomen Launch Control Console/Connole Test Set

Dwg. No"-25-24172/25-25980-1 Serial No. 000004/00000o 3

Observed Event Demo 1-18, 20 Location VAFB . Date 1-29-63

Title or Description TAT Class I Demo Console Checkout

7,0. Procedures 21-SM80A-2-3 Paras. 3-21A and B, 2-4 thru 2-15

MAINTAINABILITY CHECKLIST

1 Fault Isolation • 4 14 Lines and Cables 4

2 Standardization 4 15 Fasteners

3 Interchangeability 4 16 Covers, Cases, Shields 3

4 Packaging, Mounting 3 17 Disposable Modules N/O

S Accessibility 3 18 Teat Equipment 4
6 Work Space 3 19 Servicing, Handling, quip. N/0

7 Testing, Servioing 4 20 Tools 2

8 Displays 4 21 Platforms, Stands, Shelters N/A

9 Handles 4 22 Technical Order 1
10 Labels, Marking 4 23 Figure A R/E

11 Controls 4 24 Form B/C N/E

12 Work Aids 25 Specifications -

13 Connectors, Connections 26 Personnel Requirements 4

CHECMIST RATINGS
A Good Maintainability N/A Not Applicable3 Satisfactory Maintainability N/ No Observation Possible
2 Unsatisfactory Maintainability N Not Evaluated
I Poor Maintainability

Rating analyses are provided on succeeding pages, for all checklist items rated 3 or lower.
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Item 4 a. The instrument panel of the Console Test Set AN/GSM-58 is secured to
the bottom of the case by 22 screws, which appears to be an excessive
number.

Recommendation: The number of screws should be reduced. Ten should
be adequate.

. b. Test Cables for the Console Test Set are stored in the lid of the case,
being retained by a hinged cover. The hinged cover is lined with

. .sponge rubber of approximately two inches thickness. The excessive,
and apparently unnecessary, thickness of the padding results in con-
siderable difficulty in closing the cover, and makes careful arrange-

". "ment of the cables necessary.

Recommendation: The thickness of the rubber padding should be reduced
to half an inch.

Item 6 During the Traffic-on-net and SCN-test-received checkout procedure,
* (paragraph 2-14 of T.O. 21-SM8OA-2-3) it is necessary to connect test

"* ' i cables to 3OA1J6 and J7. These jacks are located on the back of the
"Launch Control Console, and are difficult to reach. There are a num-
ber of other cables mounted on the back of the console, and these are

" even more difficult to reach due to the small clearance between the
"* :console and the wall of the capsule, and due to the fact that the

connectors would be manipulated at the fullest extent of the arm.

Recommendation: All cables on the back of the Console should be re-
. located so as to be more readily accessible, or alternatively the

S -"console should be moved approximately three inches further away from
' the wall.

Item 12 Connectors Pll of Display Panel Cable, and P13 of Status Monitor Cable,
in the Console Test Set, are of the changeablekeying variety. One has
a male keying shell, the other a female. To change the keying, a
"knurled lock-nut must be loosened and screwed out approximately one

.. eighth of an inch, then the shell must be moved out so as to disengage
• its retaining castellations. The shell may then be rotated to the
desired position, pushed back to engage the castellations and secured
by tightening the locking unit. Considerable difficulty was encountered
during the demonstration for two reasons:

.1. The T.O. did not explain the action of these special connectors.
." 2. The keying shells were stiff and were not easy to disengage

• "from their castellations. Even after the mode of operation
" .. had been deduced it was still difficult to withdraw the female

shell without risking damage to the connector pins or to the
. fine-threaded lock-nut. This was finally accomplished t.

inserting the blade of a screwdriver in a groove near the end
of the shell and levering the shell out very carefully.

Recommendation:

.'I A tool should be provided with the Test-Set to facilitate
withdrawal of the female keying shell. A simple spring-steel

• ,'. , device which expands and grips the groove in the shell would
be quite adequate.
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2. The T.O! should be revised to incorporate a fuller description
of the key-changing process (see item 22).

Item 13 Wi of the GSM-58 has to be connected to 30OAlJ7 at the rear of the con-
sole, during the test procedures. The connector that is normally con-
nected to J7 is an elbow connector, due to work-space considerations,
but PIO of Wl, the test connector, is a straight plug, making connection
difficult unless the kick-panel at the rear of the console knee-hole is
removed.

Recommendation: PIO of Wl of the GSM-58 should be a 120 degree elbow
connector.

Item.. 15 The hinged cable-storage cover in the lid of the AN/GSM-58 is secured
by two quarter-turn fasteners. Due to the large pressures exerted on
these fasteners (see item 4) it is probable that they will be high
failure rate items. If the female part of the fastener fails, it will
be very difficult to replace due to the rivetted and welded construction
of the lid.

"Recommendation:

1. The pressure should be reduced as indicated in item 4.
2. Larger, more robust fasteners should be used.
3. A third fastener should be added to distribute the load more

* .evenly.

Item 16 All the connectors in the AN/GSM-58 have loose plastic dust covers,
including those on the instrument panel.

Recommendation: Captive dust covers should be used.

Item 20 When removing the Launch Control Panel (Demonstration 1-18) per para-
graph 3-21A, of 21-SM8OA-2-3, it is necessary to undo the allen screws
holding the Mechanical Code Units on to the back of the panel. The

' '. "purpose of this step is to dissipate the codes in the Code Units.

The allen screws utilized are of a non-standard size; and it was found
"that a suitable allen wrench was not included in the tool-kit available..

" "" Further inquiry revealed that wrenches used at the Code Inserter Veri-
fier room had been purchased locally, and that the item is comparatively

• difficult to obtain. A special wrench used by Boeing technicians
(ground to size from a larger wrench) was eventually obtained, but
considerable time was wasted.

...... Recommendation:

1. The need for using a bastard-size screw should be re-evaluated.
If their usage is supposed to make access to the code units
more difficult, it should be borne in mind that the screws are
not countersunk and maybe removed by using long-nosed pliers.
I" If security'is not the reason, then the use of a standard size
of screw should be strongly recommended.

'2. If the existing screws must be used, then a special wrench
• . should be supplied and listed in the T.O. as necessary special

, equipment.
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Itec 22 a. Paragraph 2-10c of 21-SM8OA-2-3 contains a note explaining how to
change the keying of plugs Pll and P13 of the GSM-58. This note
does not describe the process accurately enough, and it was necessary
during the demonstration to disassemble the plugs before their mode
of operation was discovered.

Recommendation: The Note should be expanded along the following lines-
"Key plug P11 to plug P13 by unscrewing knurled sleeve nut on barrel of
plug approximately one eighth of an inch, pulling keying shell outwards
to disengage castellations, turning barrel to position 2 (as indicated
through window on barrel), and tightening sleeve nut."

b. Paragraph 2-13c was found to be very confusing and easily misunderstood,
especially steps (2) through (5). Considerable discussion resulted
before the correct method and sequencing of the test was discovered.

Recommendation: The relevant portions should be re-written along the
following lines.

2-13c

(2) Push LCC . . . . . etc. . . . . push button is released
NOTE

For the remaining positions of the STATUS DISPLAY SELECTOR
switch, an audible alarm may be activated (buzzer or bell)
and one of the two ALARM indicators on the Alarm-Control
Panel may be illuminated. Refer to Fig. 2-5 to determine

-. the proper reactions for each switch position.

(3) Move STATUS DISPLAY SELECTOR switch to LAUNCHER A, FAULT-
ALARM 1 position.

(4) Push LCC DISPLAf TEST push button and hold in pressed positio-

* (5) Push ALARM RESET switch on Alarm-Monitor Panel when alarm is
activated; audible alarm should reset.

(6) Release LCC DISPLAY TEST push button; visible Alarm should
S- go out*

(7) Repeat steps (3) through (6) for the other STATUS DISPLAY
SELECTOR switch positions listed in Fig. 2-5

NOTE
". - For those switch positions listed in Fig. 2-5 that do not

. . result in activation of an alarm, it is only necessary to
push the LCC DISPLAY TEST push button momentarily to confirm
illumination of the appropriate MISSILE STATUS INDICA IR-
LAUNCHER PANEL INDICATOR LIGHT.

S3 . . ,- I -" , " . 'I

0D -14934-0
Page 200

S,,, I"



MAINTAINABILIr CVLUVALOIo/OBSVATION REPORT

.sport No. Eo-1?65-1A018-41221-2 Date 3-8-63 Pae I e- __ _

Prepared by A-H Smith 6207-1 ,phno 866-361

2.u'e A No. i26r Nomen Diaital Datt Group LCC-OA 41/GYK-1 (Y)

DfV, No. AA?39ý?-501 Serial No. 5

Observed Event myy Location VAFB Date 3-4-63

Title or Desoription - Drawer Checkout and Static Evaluation

7.0, Procedures %IY7-3?-3-2 Section XVII throph XXTII

SKMAINTAINABILITY CHECKLIST

I Fault Isolation 3 11 Lines and Cables 4

Standardizat ion 4 15 Fasteners 4

3 Interchangeability 4 16 Covers, Cases, Shields 3

4 Packaging, Mounting 3 17 Disposable Modules -34
5 Accessibility 3 18 Test Equipment 4

6 Work Space 4 19 Servicing, Handling, Equip. N/A

7 Testing# Servicing 420 Tool. 4

8 Displays N/A 21 Platform.# Stands, Shelters NIA

9 Handles 4 22 Technical Order

10 Labels# Marking 3 23 Figure A 3

11 Controls 4 24 Form B/C N/E

12 Work Aids 4 25 Specifications WE

23 Connectors, Connections 4 26 Personnel Requirements 2

CHECKLIST RATINGS

A' Good Maintainability N/A Not Applicable
3 Satisfactory Maintainability NO No Observation Possible
2. Unsatisfactory Maintainability x/ Not Evaluated
I Poor Maintainability

Rating analyses are provided on succeeding pages# for all checklist items rated 3 or lower.
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Report No. EO-1265- Page 2 of 4

Item 1. Field-level fault isolation capabilities are rendered all but
useless by the no-solderinn philosophy. If indeed no soldering
is to be permitted at the SMSA. then it is highly questionable
whether it will be worth the time and trouble to put faulty

• drawers through the formality of checkout on the Figure A 4018.
With the exception of the PCA's in these drawers, (which are

* wire-wrapped), almost all other remedial replacements would
involve soldering and are hence forbidden at Field-Level.

'Coupled with the fact that the Figure A 4018 fault isolation
capability is somewhat restricted and incomplete, it seems to
be inevitable that a large pr6portion of faulty drawers will
waste a lot of time before eventually being sent to depot for

- .repair.

" Recommendation.

Alternative a. Field-level checkout of equipment drawers containing a pre-
ponderance of soldered connections should be discontinued.
Drawers revealed as being faulty by the Figure A 4012 DAC

.. •Test Set should be sent to Depot with no further expenditure
of effort.

. " Alternative b. The equipment drawers should be entirely reworked, replacing
all soldered connections by screwed, wrappedor crimped connections.

Alternative c. The ban on soldering should be rescinded, or at least modified to
.. allow soldering at Field Level by specially qualified personnel.

Item 4. a. Replacement of equalizing coils, transformers, and PCA's common
to Figure A 1265 drawers will be comparatively slow regardless
of where the work is done because the units are "wired-in" to
associated circuitry.,

"" Recommendation.

.. As a supplemental measure to those outlined in item 1, the above-
• mentioned modules should be repackaged to a plug-in configuration,

provided the failure-rates expected for each item would warrant
• . '•-the change.

•"Item 5. The standard Minuteman equipment rack is a very sound structure,
S. . ... but it has one feature which is less than optimum as far as

.Maintainability is concerned, namely the grouping of electrical
".." * connectors at the top of the rack. It is always necessary to

' " ,..' use a ladder to reach the connectors, and in some instances,
"(particularly in the LF) accessibility is impaired by overhead
air-trunking and cable-trays. ..

Recommendation. "".

I. • One possibility would be to route the cables along the back of
the racks at ground level into an aperture at the bottom, connecting
them vertically. In effect this would amount to turning the rack
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cable-tray upside-down and raising the rack to allow access
underneath.

Item 10. No weight labels are displayed on the drawers of the Figure A
1265, although at least two drawers, A6 and A?, weigh more than
45 pounds.

Recommendation..

Appropriate weight labels should be displayed.

* Item 16. The drawer top covers are secured by 44 slotted captive screws,
whild the bottom covers are secured by 20 Phillips quick release
fasteners.

Recommendation.

a. The number of screws used to secure the top cover should be
reduced.

"" b. All fasteners should be of one variety, preferably slotted quick-
'' •'.•:'i'"release. . ... .

'Item 22. a. During drawer checkout process using Figure A 4018, Boeing personnel'
interjected a verbal warning at Paragraph 18-5 step n. After
inserting the drawer in the test fixture, they advised the airman
to reach down behind the test adapter and "Jiggle" it to ensure
that the connectors were properly mated. They stated that in.
their experience this action had eliminated spurious NO-GO's.

Recommendation#

A 1. The mechanical design of the Figure A 4018 test fixture should
be improved so that the mating of connectors is positive.

. 2. A caution note should be inserted in the T.O. recommending
manipulation to complete the mating process.

..b. 'Checkout and troubleshooting charts of 31x2-32-3-2 (example
"Figure 18-2) call for replacement of components which are soldered

.. .in. As mentioned under item 1 above, this will present an

. .immediate impasse because of the no-soldering edict.

Recommendation.

Unless soldering'is to be permitted at.the SMSA, the T.O. should
be revised to differentiate between those actions that arellegal!

. .at Field Maintenance level and those which require Depot Level
:" maintenance.

In Figure 18-2 for example, only. four out of 36 actions ore legal
at Field Level. . ".' . ,
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Item 23. No maintainability requirements are defined In the Figure A.

Recommendation.

Maintainability requirements should be incorporated at the next
revision.

item 26. As stated in items 1 and 22 the maintenance concept of this
equipment is severely compromised by lack of soldering capability
at the SMSA.

.Recommendation.

*Depot Level. soldering capability should be provided at the SMSA

*.in the form of acceptably trained personnel.

D2414934-6
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MAINTAINABILITY E/OB 3RVATION REPORT

k ort No._EO-1251- 4  Date April 24, 1963 .. 3.,.*

prep~ared by. A. H. Smhith V1s -0l7 __,pone- 866-361

rig 1-e A No. 1251 Nomen Digital Data Group OA-3593/6YK-.

Dwg. No , 8323616-505 Serial No _10

e Ee T.O, V&V Looatior VAFB Date April 8, 1963

Title or Desoription Drawer Checkout and Static Evaluation

7.0. Procedures T.O 3lX2-32-3-2 Section XXVIII through XXXIII

XAMAINTAIABILITY CHECKLIST

I Fault Isolation NAS14 Lines and Cables 4

".12 Standardization 4 15 Fasteners 4

3 Interchangeability 4 16 Covers# Cases# Shields 2

4 Packaging# Mounting 17 Disposable Modules 4

5 Accessibility 2 18 Test Equipment 4

6 Work Space ' 19 Servicing, Handling, Equip. 4

7 Testing, Servicing A 20 Tools 4

8 Displays 21 PIatform., Stands, Shelters N/A

9 Handles 22 Technical Order

10 Labels, Marking 3 23 Figure A

1. Controls • 24 Form B/C

12. Work Aids N. 25 Speoifications NA

13 Connectors, Connections 26 Personnel Requirements

- " I Good Maintainability NA/ Not Applicable
3 Satisfactory Maintainability No Observation Possible
2 Unsatisfactory Maintainability V Not Evaluated
I Poor Maintainability

Rating analyses are provided on succeeding pages, for ill checklist itema rated 3 or lower.
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Item 4 a. The Figure A 1251 In mounted in a Standard Minuteman Rack, one
characteristic of which is the grouping of external electrical
connectors at the top-rear of the unit& This results in the neces-
sity to utilize a stepladder to reach the -connectors; accessibility
Is further impaired by the presence of overhead cable-trays and air
ducting.

Recommendation.

A basic redesign of the rack configuration would be required in
order to relocate the connectors at a more convenient level.

bo The flexible air-ducting utilized to connect the Figure A 1251 rack
to the Environmental Control System tends to collapse irregularly

- vhen subjected to an S-bend. It is possible that further cross-
sectional changes may occur after calibration due to ageing or die-
turbance. Such a change in air-flow could conceivably result in an
out-of-tolerance temperature condition and subsequent No-Go.

Recommendation.

Stiffened, constant cross-section flexible ducting should be used
in place of the existing soft ducting.

Item 5 a. Due to the fact that Drawer Connectors are mounted on the rear face
of the Wire Tray connector panel, it is necessary to remove the
entire rack to repair these connectors (See EO-1228-2 and others).

Recommendation.

Alternative a) The drawer connectors should be mounted on the
* • front face of the connector panel.

Alternative b) The connectors should be mounted on hinged panels
.0 to allow access to the rear.

b. It is necessary dpring test operations to remove the "site tailoring
Splug" in the Waveform Connector Drawer. At present this entails

the remoral and replacement of 44 screws to remove tha top dust
* cover. (See EO-1251-1)

Recommendation.

A sliding panel should be provided is the duet cover to allow
convenient access to this item.

Item 10 With the exception of the Waveforn converter drawer, all drawers
ia the Figure A 1251 weigh more than 45 lbs., but are not so
labeled*

......... ........ ..., " . ... D 43.
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Recommendation.

In accordance with section 10.4.3.1 of MIL-STD-803, weight labels
should be affixed.

Item 16 As is common in all DAC equipment, top dust covers on the drawers
are secured by 44 captive screws, while the bottom covers are se-
cured by twenty quick-release fasteners.

Recommendation.

The number of screws securing the top dust cover should be reduced,
and should preferably be of the quick-release variety.

Item 22 Paragraph 2-49 of the 4.6.63 version of T.O. 21-SM80A-2-3 covers
twelve pages, due partly to inherent length of the paragraph, and
partly to the revision process. The actual paragraph is only
identified on the first page, which renders use of the T.O. un-
necessarily time-consuming.

Recommendation. .

The paragraph number should appear in the top right-hand corner
of every page to facilitate use of the T.0.

Item 23 The Figure A does not contain Maintainability design requirements,

Recommendation.

Maintainability design requirements should be incorporated at the
next revision.

Item 26 Soldering capability is required extensively to effect repairs
to components of the Figure A 1251.

Recommendation.

Either the Figure A 1251 should be reworked to eliminate soldered
joints or a soldering capability should be provided at Field Level
of maintenance. (See EO-L265-1)
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"MAINTAINABILITY EVALUATION/OBSERVATION REPORT"

Report No. 1251-5 Date 24 May 1963 Page I of 3

Prepared by. Phili Giles. and Wilbur Lohss M/S. 50-66 Phone_ 56-6263

Figure A No. 1251 Title._ Dgital Data Group

Part No. 8323616 - 509 Serial No. Unknown

Demonstration Event 1-20 Location Ellsworth AFB Date 1 May 1963
Site B-9

T.O. Procedures T.O. 21-SM80A-2-3

MAINTAINABILITY CHECKLIST
I Fault Isolation and Repair 2 14 Lines and Cables 1
2 Standardization 1 15 Fasteners 1

3 Interchangeability 1 16 Covers, Cases, and Shields 2
4 Packaging and Mounting 2 17 Disposable Modules ;/A
5 Accessibility 2 18 Test Equipment IT/
6 Work Space 3 19 Servicing and Handling Equipment 3

7 Testing and Servicing 1 20 Tools 7
8 Displays 1 21 Platforms, Stands, and Shelters N/1
9 Handles t., 1 22 Technical Order 3

10 Lables and Marking 3 23 Figure 'A' N/I
11 Controls 1 24 Form B/C. N/1

12 Work Aids 4 25 Specifications NI
13 Connectors and Connections 1 26 rersonnel Requirements 4

CHECKLIST RATINGS

1 Good Maintainability 3 Marginal Maintainability N/A Not Applicable

2 FaIrMaIntainability 4 Poor Maintainability N/k Not Rated

Rating analyses are provided on attached pages, for checklist Items rated 3 or 4 .

COMMENTS: The purpose of this demonstration was to troubleshoot the

LF Digital Data Group. Due to space limitations maintainability engineers

_werp denied admittance. The following problems were obtained by interviewing

the personnel Involved with the demonstration.
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Item 6

Problem: The rack on the left rear of the electronic maintenance
van hinders removal and return of equipment to the van.

Recommendation: It would facilitate maintenance operations if
this equipment rack is removed.

Item 10

Problem: Figure 2-16, page 2-38, of T.O. 21-SM80A-2-3
1abels cable W2 115 VAC. The receptacle is labeled 120 VAC.

Recommendation: Both labels should be compatible.

Item 12

Problem: Section III, paragraph 3-9 of T.O. 21-SM8OA-2-3 has
a "CAUTION" specifying attaching personnel safety belt lines
to the truck. No attaching rings or points are available on the
truck for this purpose.

Recommendation: Provide attaching points, properly labeled,

in all lvinuteman maintenance vans for safety belt line attachment.

Item 19

Problem: The truck mounted hoist has one speed.

Recommendation: A slow speed would facilitate maintenance
and increase safety.

Item 22

Problem:' Paragraph 3-13 of T.O. 21-SM8OA-2-3 calls out a
lift pallet. The pallet has been cancelled and a rope is used to
lower and remove equipment from the personnel hatch.

Recommendation: Delete references to the lift pallet and
remove the illustration in Figure 3-2, page 3-5, from T.O. 21-
SM80-2-3. If deemed necessary a rope tying procedure might
be advisable for inclusion In T.O. 21-SM8OA-2-3 as well as other
technical orders calling for lowering and removing of test equipment
from the launch facility.

D2-14934-6
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iRem 26

Problem: This problem is presented for information as it
is a result of a SAC Directive which requires two men to be
together at all times during proximity to a weapon system.
This task calls for two men. When equipment was lowered
down the personnel hatch both men had to go to the bottom of
the hatch to unhook the lowered equipment. Then both men had
to go topside and repeat this process until all equipment was
lowered. The reverse procedure was used at the completion
of the maintenance task.

Recommendation: The intent of this SAC Directive is understood,
but it is felt that during the equipment lowering and raising
operation the men could be within audible range.

"* .
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MAINTAImBADLmZ vA9-'e./1OBRVATIOiI REPMT?

e.port No0o-1983 -1 Date 19 March 1963 page 1 s.,' 3

prejpred by Ralph L_ Stearns - MI-FA o

F ! ire. A No. 1283 Nomen Motor-Generator Set, Launch Facility

Dwg. No. Serial No. New 154 Replaced 1786

Observed Event Maintenance Locatiork A-8 Malmstrom AFB Date 341663

Title- or Description1 Maintenance replacement of the M-G set.

T.0. Procedures____ _

MAINTAINABILVTY CHECKLIST

I Fault is3oati0n N/E 14 Lines and Cables 4

2 Standardization N/E 15 Fasteners 4

3 Interchangeability N/E 16 Covers, Cases, Shields 4

4 Packaging, Mounting NiE 17 Disposable Modules N/0

"5 Accessibility 4 18 Test Equipment NIA

6 Work Space 4 19 Serviaingg Handling, Equip. 3

7 Testing, Servicing N/E 20 Tools 3

8 Displays 21 Platforms, Stands, Shelters NIA

9 Handles 4 22 Technical Order 3

10 Labels, Marking N/E 23 Figure A N/A

11 Controls N/E 24 Form B/C N/A

12 Work Aids .N./ 25 Specifications N/A

13 Connectors. Connections 4 26 Personnel Requirements N/A

CHECLIST RATINGS
SGood Maintainability N/A Not Applicable
3 Satisfactory Maintainability N/O No Observation Possible
2 Unsatisfactory Maintainability N Not Evaluated
I Poor Maintainability

Rating analyses are provided on succeeding pages, for all checklist items rated 3 or lower.
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item 8: The replacement Motor-Generatorg serial No. 154,had a card giving
an old startup and shutdown procedure. The procedure did not agree
with the T.O. or with the latest concept.

Recommendation:

The proper startup and shutdown procedure should be displayed
on all M-G sets.

"Item 19: The maintenance van hoist, which Is supposedto lift the M-G Set out of
the personnel hatch, is rated for 1300 lb with boom extended. (Boom
must be extended to lift equipment out of the personnel hatch). The
M-G set net weight is at least 2100 lb. This leaves the handling
equipment rating 800 lb. below the minimum required rating:

Recommendation:

An adequate hoist be provided with the maintenance van.

Item 20: To remove the 3/4" hex head bolts, anchoring the M-G Set to the
K)• floor mounting frame, requires the use of a special "crows-foot."

Recommendation:

The M-G Set should be removed by removing the twelve bolts holding
the rubber shock mounts to the M-G Set.

R Item 22: (a) Paragraphs 2-42ab and 2-43c of T.O. 21-SM80A-2-Ul require the
S, use of the maintenance van hoist to lift the M-G Set. The hoist rating

is only 2/3 the required lift.

* "Recommendation:

"* . "Change T.O. to indicate a different hoist must be used.

(b) Paragraph 2-42g of T.O. 21-SM80A-2-flcalls for the removal 'of
safety wire. The cable connectors have holes for safety wire, but there
is no place on the M-G Set to fasten the wire. Therefore, no safety

. • - wire.

Re commendation:

* Eleminate the requirement to remove apn-existing safety wire.

0r- ".*• Pg 2-14934-6
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Item 22: (Continued)

(c) T.O. 21-SM80A-2-11 requires the removal of the3/4" hex head
bolts. This requires a "crows-foot", and leaves the shock mounts
on the M-G set. The M-G set with shock mounts attached will not
pass through the personnel hatch.

Recommendation:

The T.O. be changed so the M-G Set is removed from the shock mounts,
leaving the shock mounts attached to the mounting base.

((d) The present T.O. 21-SM80A-2-11 M-G Set removal procedure
requires the use of the M-G Set dolly. This involves four or five
steps.

Recommendation:

Eliminate most of these steps by not using the dolly. Lift M-G
Set with hoist & move as near upper floor opening as possible. Release
M-G set and move hoist to the upper floor hoist rail. Connect hoist
to M-G set end bell lifting eye. Lift M-G set to upper level. (It can
"be done with ease and safety; we did it.)

D2414934-4
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WAINTAINABILITY SWM tMN/OBSE2IVATION REPORT

Sport No. EO--1283-2 ------ Date 3-22-63 _ Pags I P

Preýared by -A. H. Smith .. 6. -1••on1-86-?61

F±_-+ur* A No.o Nomen Motor Generator PU-515/GSW-4

Dwg. No.- 43-2028-759-I Serial No,- 0001708

Observed EventTO. V&V Locatio .. VAFB Date 3-20-63

Title or Description Motor Generator Shutdown & Start

?.0, Procedures 21-SM8OA-2-11 Paras. 2-19 thry 2-22

I.. MAI•IA• ITY CHECKLIST

I Fault, Isolation N10 14 Lines and Cables 4

2 Standardization 4 15 Fasteners4

3 Interchangeability 16 Covers, Cases, Shields

4 Packaging# Mounting 17 Disposable Moduales4

5 Accessibility 4 18 Test Equipment 4
6 Work Space 4 19 Servicing, Handling, Equip. I

7 Testing, Servioing 4 20 Tools 4

8 Displays N/A 21 Platforms# Stands,. Shelters 4

9 Handles NIA 22 Technical Order 4

10 Labels Marking 23 Figure A

11 ControlsA24 Fr /A

12 Work Aids /0 25 Specifications

23 Connectors# Connections 2 26 Personnel Requirements 4

CHEMC=IST RATINDS

. Good Maintainability N/A Not Applicable
3 Satisfactor7 Maintainability N/O No Observation Possible
2 Unsatisfactory Maintainability N/ Not Evaluated
I Poor Maintainability

Rating analyses are provided on succeeding pagesj, for all checklist items rated 3 or lower.
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Item 4• During Motor Generator Shutdown procedure, (par:, 2-20 of
21-SMSOA-2-i1), the final act which stops the motor is with-

. ' . 'drawal of the DC, power cable. A caution note warns that the

connector must be withdrawn with a "quick careful" motion to keep
"arcing to a minimum. During the shutdown observed there was no
noticeable arcing, but if a real possibility of connector damage
"exists, an alternative circuit breaker should be added into the
D.C. power circuit.

Recommendation.

A D.C. circuit breaker should be incorporated into the Control
Assembly, together with an over-current protection device to guard
against the possibility of a mistaken attempt to connect the D4C.

.. . supply while the motor is stationary.

Item 16. The Control Assembly access plate is secured by 41 hex-headed bolts.
There is no indication in the Figure A or elsewhere that this

"�"*• method of securing the panel is necessary for structural or
security reasons.

Recommendation.

. Section 10.4.3.5.5 of MIL-STD-803 states "where space permits,
S •.hinged covers should be used to reduce the number of fasteners

required". It is therefore recommended that the access plate
should be replaced by hinged door-type covers.

Item 23. a. The last two sentences in the Figure A (1-4-63 revision of
D2-6952 Vol. II) are as follows:

". . "The motor generator set shall be stopped by removing the load
: .. " break type d-o. power connector and subsequently opening the

primary power circuit breaker. Continuous a.o. power shall be
"provided to critical loads by the motor generator set when it
is supplied by the primary or the emergency power source or
during transfer between same."

The shutdown procedure as stated in T.O. 21-SMSOA-2-11, para.
'2-20 calls for removal of primary power before disconnecting
the d-c power connector. There appears therefore to be a
"conflict between the two documents, and it is believed that
.T,O 21-SM8OA-2-f1 contains the correct procedure.

Recommendation. . . ,

At the next revision the Fig. A should be'revised to eliminate
' the sonflioting statements. ,. .

S . ., . .- D2-14934-6
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-. b, The Figuro A does not contain Maintainability design requirements.
•. : •Reooeuendation. "'

-At the next revision Maintainability design requirements should
be incorporated.,

S* " . . 1 " 1

. . .o . . "• "; . /4 :4* 4' .,
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MLAITADN.BILITY I aOBsPVATION REPUT

Report No, EO-1283-3 Date April 12, 1963 pag 1 -0 3

Preared by, A. H. Smith ..... ....0..phoe $66-761

7 1&ure A No.1283 Noman Motor Generator PU-515/GSV-4 (Launcher)

Dwg. No. 43-2028--759-1 serial No 0001708

Observed Event T.O. Pro V&V, Location. VAFB .. Date April 10, 1963

Title or Desoriptio. Brush Adjustment

1*0 Procedures T.O. 2'1-SM8OA-2-11 Paragraph 2-"

-ADITAINABILITT CHECKLIST

I Fault Isolation 4 2 Lines and Cables NA

2 Standardization 4 15 Fasteners 4

3 Interchangeability 4 16 Covers, Cases# Shields 3

.4 Packaging# Mounting -/E 17 Disposable Modules N

5 Accessibility 2 18 Test Equipment N/I

6 Work Spaoe 4 19 Servicing, Handling, Equip. WE

7 Testing# Servicing 2 20 Tools 2

8 Displays N/A 21 Platforms, Stands, Shelters NA

9 Handles 4 22 Technical Order 3

10 Labels# Marking 23 Figure A N/S

12 Controls 4 F Form B/C NI/

12 Work Aide 4 25 Specifications NWE

13 Connectors# Connections 26 Personnel Requirements

4IN

CEO S iRATDIS

G "ood Maintainability I/A Not Applicable
3 Satisfactory Maintainability N/9 No Observation Possible
2 Unsatisfactory Maintainability N/t Not Evaluated31 Poor Maintainability

Rating analyses are provided on succeeding pages, for all checklist Items rated 3 or lower*
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0 Item 5 There are four brush assemblies on the D.C. motor of the
Fig A 1283, spaced by ninety degrees, and located on diagonals*
The bottom left-hand brush assembly is therefore placed in the
corner between the motor bed-plate and the control-box.
During the attempted preliminary V & V observed, it was discovered
that work on this assembly is very difficult, if not actually
impossible. No way could be found to operate the dial
indicating scale. Similar difficulty was experienced with the
bottom right-hand brush assembly, due to the closeness of the wall*

Recommendation*

The spring tension measurement does not appear to be possible
' -in the way suggested by the T.O. - or with the existing test

equipment. It seems probable that it would be economically
. , . unsound to remove the generator from the L.F. to perform these

adjustments at the SMSB, so it is concluded that an item of
special test equipment is justified. The provision of a

. .suitably mounted pulley-wheel, (which could be manually held
"in position on the generator housing) together with a piece of

. ., : nylon monofilament$ would allow the tension measurement to be
made axially instead of radially and would avoid the difficulties
of access to both bottom brush-sets.

Item 7 Steps f and g of paragraph 2-84 require'the operator to manually
-. retract the solenoid plungers and check clearance between

brushes and commutator using a feeler gage. It is very
difficult to retract the solenoid armatures on the bottom

.• brush assemblies, and even more difficult to insert the feeler
....gage. (See also item 20). .

.- •. . .; 'Recommendation. .,"";•

""- .The checking of brush clearances would be made very much
easier-if it could be arranged to have the solenoids actuated
electricallyl it might also, incidentally, be a more represen'....
tative, test.

This could best be accomplished by providing a suitable
isolating Jack on the Control Cabinet Assembly which would
isolate the solenoids and connect them to an external 36 volt
supply.

The solenoids could be lifted without modifying the existing
cabinet by connecting a 36 volt supply across diode CR 1 by
means of alligator leads, however this method has the obvious,
"disadvantages that it is necessary to open the control
c Cabinet first, and there is some risk of damaging CR 1 by
application of the wrong polarity.
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Item 16 It was observed that the wire-mesh portions of the D.C. Motor
"Screen had been damaged in places. In one spot a tear almost

"� 3 inches long had occurred. This condition is undesirable, in
that" it leads to the possibility of R-F interference problems,
as well as to the danger of allowing objects to enter the motor
casing.

S. :•Recommendation.

"" . The D.C. motor screen should be strengthened or protected
* from casual damage. .

Item 20 Due to the geometry of the D-C motor housing and the brush
assemblies, it is very difficult to insert a feeler gage
between the brush and the commutator unless the gage has been
"suitably bent before-hand. It is also difficult to ensure that-"
"insertion of such an item will not damage either the brushes

"..or the commutator.

""*,Recommendation.

A special Go-No-Go gage should be provided for the checking
"of brush clearances. It should be an L - shaped tool, with
the foot of the L being the gage. The gage should be "stepped"
so that the first step represents the minimum clearance, while

Sp . the second, or No-Go step represents the maximum clearance. The
... gage should be made of material with adequate dimensional

stability and which would preferably be soft enough to preclude
damaging the commutator or brushes in use; it should also be

" .. suitably shaped to measure a clearance between curved surfaces.

I'tem 22 , Step e of paragraph 2-84 of T.O. 21-SMBOA-2-11 states simply
• ,' .," ,. "Inspect brushes for proper seating."' It is difficult to see .

.the brushes, let alone determine whether they are seating
properly, without actually removing them, however the T.O.

does not mention this fact.

Recommendation. . . . .

"-Step e should be expanded somewhat to explain how the brushes
. , should be inspected. It might also be considered worthwhile toS..'...".,'...::.'."",:•mention that the sandpaper should be "rough-side-out", since It

Is not unknown for even experienced mechanios to make this
simple error. -. , .- ,. ,,

) , , . . , . I: . , ,•
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"MAINTAINABILITY EVALUATION/OBSERVATION REPORT"

Report No. 1283-4 Date May 23, 1963 Page 1 of 2

Prepared by Wilbur Lohss and Philip Giles M/S 50-66 Phone 656-6598

Figure A No. 1283 Title Motor-Generator Set, L.F.

Part No. 43-2028-759-1 Serial No.

Demonstration EventUnscheduled Location Ellsworth B5 Date May 7, 1963

T.O. Procedures

MAINTAINABILITY CHECKLIST

1 Fault isolation and Repair 14 Lines and Cables

2 Standardization 1 Fasteners

3 Interchangeability fJ16 Covers, Cases, and Shields
4 Packaging and Mounting /117 Disposable Modules

5 Accessibility Test Equipment
6 Work Space AR 9 Servicing and Handling Equipment

7 Testing and Servicing 20 Tools

8 Displays _21 Platforms, Stands, and Shelters

9 Handles 22 Technical Order
10 Lable' and Marking 23 Figure 'A'

11 Controls 24 Form B/C.

12 1 Work Aids 25 Specifications

13 1 Connectors and Connections N/426 Personnel Requirements

CHECKLIST RATINGS

I Good MaIntainabllity 3 Marginal Maintainability N/A Not Applicable

2 FaIrMaIntainablility 4 Poor Maintainability N/R Not Rated

Rating analyses are provided on attached pages, for checklist Items rated 3 or 4

COMMENTS&
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Problem: Fasteners

The motor generator set, Fig. A 1367, has an access panel fastened with
recessed allen screws. Unless a socket wrench allen adapter is available,
removing this access panel may be an unduly long and tedious task.

Recommendation:

Hex head screw fasteners should be used to permit the convenience of
standard tools during maintenance.

D2-14934-6
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MAWiAINABILrT EVALUATiON/Aomee . REuT

c port N o. -n_.i28L-2 _ Date March 15, 1963 Page t 04 4

Prejared by A th . 6207-1 one 866-3761

Figure A No. 1284 Nomen Power Supply Group OA-3386/GSW-4

Dwg. No.- 25-22•52-i6 Serial No.- 2

Observed Event Location Vandenberv. AFB Date 3-12-63

Title or Descriptio. -Static evaluation

T*O. Procedures_

MADITAINABILITY CHECKLIST

I Fault Isolation 2 14 Lines and Cables

2 Standardization 15 Fasteners

3 Interchangeability 4 16 Covers, Cases# Shields 4

4 Packaging, Mounting 3 17 Disposable ModulesN

5 Accessibility 2 18 Test Equipment

6 Work Space A 19 Servicing, Handling# Equip. 4

7 Testing, Servicing 2 20 Tools 4

a Displays 4 21 Platforms, Stands, Shelters Nj

9 Handles 4 22 Technical Order 4

10 Labels, Marking 4 23 Figure A 3

11 Controls N/A 24 Form B/C N,

12 Work Aide N/ 25 Specifications N,

23 Connectors, Connections ý 26 Personnel Requirements

CHEOC.U T RATINGS

4 Good Maintainability N/A Not Applicable
3 Satisfactory Maintainability K/. No Observation Possible
2 Unsatisfactory Maintainability V/ Not Evaluated

0 1 Poor Maintainability

Rating analyses are provided on succeeding pages, for all checklist items rated 3 or Iowe
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Item 1. Discussions with maintenance personnel at VAFB indicate that
difficulties have been experienced in isolating Wiring Tray
"faults both on the Figure A 1284 and on other equipment

* utilizing the Standard Rack configuration. The frequency of
such faults is very low according to the Reliability group, but
when such faults do occur the fault isolation process can be-

......... come somewhat lengthy. Due to the difficulty of repairing
"Wiring Tray faults (see items 4 and 5) it is the natural tend-

. ency to exhaust all other possibilities first, which involves
a fair amount of transportation of drawers back and forth to

...-the SMSB for drawer checkout.

. Neglecting such items as manufacturing wiring errors, the prin-
cipal source of Wiring Tray faults appears to be recessed drawer

-connector pins. During earlier phases of the operation at VAFB
. . some of these faults were caused by the use of oversize test

probes, which caused expansion and/or recession of female pins,
"however this difficulty was largely eliminated by procedural
directive. It was felt that a "break-out box" was required to
facilitate testing of the Wiring Tray and an item of AGO equip-
ment was produced. It was not apparently fully developed, how-
ever and has not been extensively used.

Due to the basically sound alignment of the equipment drawers and
. to close quality control on probing, faults in Wiring Tray con-
hectors are now very rare, but the potential danger remains that
under other circumstances, the frequency of Wiring Tray faults may
riase if this did occur, considerable time wastage could result.
In a bad case, where recessed pins were giving intermittent faults,
for example, it is quite conceivable that down times in the order
of two or three days could occur.

"Recommendation.

"" a. If quantitative analysis of Wiring Tray faults justifies it, a
"break-out box" should be added to the existing Test Equipment.
The desirable features of such an item might include the following:

1.' - It should possess basically the same connector positioning
characteristics as the equipment drawers.

"2 ". The depth of insertion of the test connectors should be

variable to allow detection of "recessed pins".

3,. The unit should have a high degree of adaptability to
different drawers and equipment racks to reduce the

* .number of different break-out boxes required.

" . , . Consideration should be given to the possibility of pro-
ducing a testing device to be used in conjunction with

" -the "break-out box" which would avoid the necessity for

.".utilizing pin-to-pin continuity testing. Pin-to-pin6 "continuity testing requires analysis of the wiring bundle
and must of necessity be a slow task. It is possible that

connector continuity could be established by utilizing some

** device such as an Impedance Bridge which could detect proper
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.. connector continuity by indicating the existence of an
increase in stray capacity on those pins which are
connected to a wire.

... be Suitable caution notes should be added to Organizational Main-
tenance troubleshooting charts to warn against uirect probing of
drawer or viring-tray connectors (Note: Such cautions may already
exist-the relevent T.O. 's are not available for evaluation by the
writer at this tine.)

Item 2, The two circuit-breaker panels of the Figure A 1284 are of a non-
,standard configuration. Instead of utilizing a standard drawer
with roar connectors, screw-type connections are made directly
"to the terminals of the contact breakers, and the panels are
secured directly to the frame of the rack by means of screws.

. .Recommendation.

To minimize replacement time, and to reduce the risk of errors in
connection, the circuit breakers should be mounted in a standard
drawer*

Item 4. " The grouping of external electrical connectors at the top of the
equipment rack is a feature of the Minuteman Standard Rack, and
has been dealt with in other MEOR's. In this case, since the
rack is in the Launch Facility equipment room, the accessibility
problem is aggravated by the presence of a low air-conditioning

K duct.. ,

Recomendation-

. The Minuteman Standard Rack should be redesigned to provide better
accessibility of electrical connectors.

"-Item 3#- Due. to the method of mounting drawer connectors on the Wire Tray
* assembly it is necessary to remove the entire rack in order to

repair or replace broken or bent connector pins. According to
maintenance personnel this task requires 8 hours to perform, with
an additional 4 hours in preparing to do the job and getting the
paperwork organized.

" ". " Recomendation.

.'''Item 10.5.2-3 of MIL-STD-803 states "The rear of plug connectors
shall be accessible for test and service, except where potting,
sealing or other considerations preclude this".

In this case, since the connectors are internally mounted, there
""* i no obvious requirement for preventing convenient acces to the

rear of the plug.

, xcept in cases where the connectors are potted, and are therefore
-only replaceable at SIISB or depot, all connectors on the Wire Tray

"assembly should be made more readily acoessible than at present.
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Two possibilities exists

"l. The connectors should be mounted on the front face of
the wire tray assembly with sufficient slack in the

." " - wiring to permit the connector to be putlled forward and

repaired in place.

2. The connectors should be mounted on hinged panels which
"may be swung out to permit access to the rear of the plug.

Note: It cannot readily be determined whether the rate of incidence
of connector problems would justify the above changes,

Item 7. The difficulties in testing the Wire Tray assembly are dealt with
"under item 1 above.

Item 15. The Circuit Breaker panels and the Relay Access panel are secured
to the rack by means of Phillips-headed screws.

Recommendation.

If these panels are not repackaged to a standard drawer configurtions
the Phillips-headed screws should be replaced by quick-release
fasteners.

Item 18. As indicated in item 1, an area of deficiency exists in test equip-

Ment for the rapid isolation of Wire-Tray faults.

Recommendation. " .

See item 1.

" I Item 23.' The figure A does not contain Maintainability design requirements.

R.oommendation.

. "Maintainability design requirements should be incorporated at the
aext revision.

• " ,. . •. . .. . " .'.,' . • . . . .* , . • .
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FAIATAINABnILI• 6VAMV40t/0BlWATIXOX( REKMT

(>eport No, Date . -1/ 52-2/12S-t DateA- - X

Prepared by A. R, Smft)h 0I- 6?0-1 P64-3761

F 4-urs A No, 1?RQ amnen. Powpr nurpl1v rrou r-' OP,ý389/g q-4_

Dwg. No. 5-?41q7-40 Serial No.

Observed Event,,, vv ,Looation VAF8 Date 3..12-63

Title or Description Power sirnlrv Cckout nnd Stntic F',1lu'ttion

?.0. Prooedures 39C?-_?-_63-1 Section IV (Ftnction No. 108)

WAINTAINABILITY CHECKLIST

I Fault. Isolation 4 1.4 Lines and Cables 4

2 Standardization .3 15 Fasteners 3

3 Interchangeability 4 16 Coveres Cases, Shields4

4 Packaging,, Mountin~g 3 17 Disposable Modules . 4

5 Accessibility 2 18 Teat Equipmnent I

6 Work Space 4 19 Servicing# Handlngp Eqip N/E

7 Testingj, Servicing 4 20 Tools 4

8 Displays N/A 21 Platforms# Stands, Shelters N/A

9 Handles 4 22 Technical Order 4

10 Labelsj, Marking 23 Figure A

I1 Controls 4 24 Form B/C

12 Work Aids 3 25 Specifications N/E

1.3 C aonectors,, Connections 126 Personnel Requirements 4

•' , CHECKLIST RATINGS

4 Good Maintainability N" A Not Applicable
3 Satisfactory Maintainability X1/0 No Observation Possible-

4, 2 Unsatisfactory Maintainability N/E :Not Evaluated
I Poor Maintainability .

"R."ating analyses are provided on succeeding pages, for all checklist items rated 3 or lower.
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Report No# EO-1289-1 Page 2 of I

Item 2. Four of the six panels of the Power Supply rack are of a non-
standard configuration. Instead of -the standard practice of
mounting equipment in a drawer with connectors at the rear,

these items are screwed or bolted directly to the rack:
a. D.C. Circuit Breaker panel

S.b. Access panel
c. A.C. Circuit Breaker panel
d. Battery Charger panel

The first three items are not particularly significant because they
*' contain very little active circuitry. In the case of the Battery

Charger, PP-3028, there is little doubt that reliability con-
siderations dictate the need for bolted terminals, but there
appears to be no reason why this condition should not be met
while using a standard drawer configuration. As it is, removal

of the Battery Charger involves removal of the access panel,
unbolting the assembly and terminals~and sliding the unit onto
the handtruck.

"Recommendation.

"The Battery Charger PP3028/GSW-4 should be mounted in a standard
drawer configuration unless reliability or economocial trade-off
considerations indicate that this is undesirable. •

..Item 4. The Power Supply Group is mounted in a standard Minuteman Equip-
ment rack, which results in the grouping of fourteen connectors
on the top surface. As mentioned in several other MEOR's this

.. . leads to less than optimum accessibility.

, " Recommendation.

.. The rack should be redesigned to provide better accessibility to
-the electrical connectors.

"Item 5. If it is ever necessary to change a pin in one of the jacks on the

Wire Tray Assembly, it will apparently be necessary to remove the en
"tire tray first. This would require removal of the entire rack

' and would place the LCC out of commission. It is estimated that
this process could hardly be accomplished in less than eight
hours.

""The inaccessibility of jacks and wiring in the cable-tray is a
feature of the Standard Minuteman Equipment Rack that may be

"significant in other items.

Recommendation. .

.. ,a. The cable tray should be redesigned so that it is possible to

repair damaged connectors without the necessity for removing the
"entire cable-tray. This might.be accomplished by mounting the

slack in the wiring to each connector to permit servicing without

• " " ., • . '. •'. .removal* .'• ', '

b. A review should be held to determine the desirability of making

"similar changes to other equipment cable-tray. ,

•,. T)-149 3 4 - 6 page 227



Report No. IXD-1289-1 Page 3 of 3

It.. 12. See item 5 of EO-4152-l. It in not possible to remove dust covers0when a drawer is located in the Fixture, Cooling Air without dis-
torting then..

Recommendation.

The size of the access holes should be increased to allow
installation and removal of dust covers while the drawer is in
the fixture. . . ...-.

Item 15. The access panels, circuit breaker panels and Battery Charger access

Recommendation.. .

If the panels~are not repackaged to conform ~iith-the standar-d method
of securing panels by locking handles per item 3 above, these screws
should be replaced by quick release fasteners.

Item 18. The Electrical Dummy Loads DA-3049' DA-305, DA-306 (part of Fig. A
* . . .. 4152) were found to have transposed electrical connectors. See

item 4 a, of ED-4152-1..

Item 23.' The.Figure A .doeB not*.contain Maintainability Deaign Requirements.

Recommendation. . .

At the next revision Maintainability requirements should be added.

D249
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"MAINTAINABILITY EVALUATION/OBSERVArION REPORT"

Report No. 1323-1 (LCF Misc.) Date May 28. 1963 Page 1 of 2

Prepared by. W. Lohss and P. G. Giles M/S 50-66 Phone 656-6598

Figure A No. 1323 Title Pull Box Access and Security Switch Labeling

Part No. Serial No.

Demonstration Event Unscheduj ed Location Ellsworth. D-1 Date April 26,1963

T.O. Procedures

MAINTAINABILITY CHECKLIST
I Fault Isolation and Repair NI] 14 Lines and Cables N/]
2 Standardization 15 Fasteners

3 Interchangeability 16 Covers, Cases, and Shields
4 Packaging and Mounting 17 Disposable Modules

5 Accessibility 18 Test Equipment
6 Work Space 19 Servicing and Handling Equipment

7 Testing and Servicing 20 Tools
8 Displays _ 21 Platforms, Stands, and Shelters

9 Handles X 22 Technical Order
10 Lables and Marking 23 Figure 'A'

11 Controls 24 Form B/C
12 Work Aids 25 SpecIfications

13 Connectors and Connections 9/ 26 Personnel Requirements

CHECKLIST RATINGS

I Good Maintainability 3 Marginal Maintainability N/A Not Applicable

2 Fair Malntainabillty 4 Poor Maintainability N/A Not Rated

Rating analyses are provided on attached pages, for checklist Items rated 3 or 4 .

COMMENTS: Noted while observing~procedure verification on Fig. A 1367.
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LCF Power Distribution System

Problem: Accessibility

A pull box, housing an RFI filter is located in the LCF access shaft about
10 to 15 feet above the floor. Above it are two lighting arrestors and a
smaller pull box. Then units are illustrated in Fig. 1-2, SAC-CEM-21-SM8OB-
2-21-1.

The wires and filters within the pull box are accessible only after the bottom
panel of the box is removed. This panel is held fast by 34 bolts. Technicians
at LCF D-1 at Ellsworth report that when work was performed on the filters
recently, removal and installation of this panel was a tough job.

Recommendation:

1. Lower the pull boxes and lightning arrestors topermit access while
standing on the shaft floor.

2. Hinge the access panel to the largest pull box, so the panel will not
have to be lifted.

3. Reduce the nur ber of fasteners holding the panel.

LCF Security System

Problem: Labeling

When entering the launch control center a push button switch can be seen
mounted on the capsule wall to the right of the doorway. This switch actuates
the lock on the security room door upstairs. The switch Is labeled START.

Recommendation:

1. Remove the START label.

2. Label the switch to identify It as the security room door switch.

D2-14934-6
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"MAINTAINABILITY EVALUATION/OBSERVATION REPORT"

Report No. 1329-1 Date May 22, 1963 Page 1 of 2

Prepared by Philin Giles and Wilbur Lohss M/S 50-66 Phone 656-6263

Figure A No. .139 Title_ LF Power Generation and Distribution System

Part No. Serial No. Wing II

Demonstration Event Unscheduled Location Ellsworth B-4 Date May 1, 1963

T.O. Procedures

MAINTAINABILITY CHECKLIST
1 Fault Isolation and Repair 4 14 Lines and Cables /
2 Standardization 7/r 15 Fasteners N11

3 Interchangeability q/: 16 Covers, Cases, and Shields N/4
4 Packaging and Mounting N/] 17 Disposable Modules NI

5 Accessibility 3 18 Test Equipment N/1
6 Work Space 7/ 19 Servicing and Handling Equipment N11

7 Testing and Servicing N 20 Tools N/I
8 Displays / 21 Platforms, Stands, and Shelters N/f

9 Handles /1 22 Technical Order /
10 Lables and Marking 4 23 Figure 'A' /4

11 Controls 7 24 Form B/ T/

12 Work Aids 7 25 Specifications /
13 Connectors and Connections N/H 26 Personnel Requirements /

CHECKLIST RATINGS

1 Good Maintainability 3 Marginal Maintainability N/A Not Applicable

2 FaIrMatntainabillty' 4 Poor Maintainability NAR Not Rated

Rating analyses are provided an attached pages, for checklist Items rated 3 or 4

COMMENTS: These observations were made when evaluating Fig. A 1211.
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DIESEL ENGINE CRANKING AND ALARM PANEL - WING II

Problem: Fault Isolation and Marking

The diesel engine crankii., and alarm panel at the LF Support Building does
not have a lamp test capability. This panel contains displays that should
light whenever any of the following conditions occur: diesel generator engine
overspeed, high water temperature, low lube oil pressure, engine fails to start,
sump pump high water level, day tank low fuel level, and main tank low fuel
level. If a panel lamp burns out and a fault occurs the panel will not display
this information; and to a technician checking the panel all appears to be well
because the panel is not lighted. The most practical way to check the panel
lights at the present time is to replace each bulb with a good test bulb. Another
method, demonstrated by a technician, is to ground each sensor, simulating a
fault and causing a good lamp to burn. This is an impractical technique but it
was the method of checking the panel lights suggested by an experienced
technician. In this case he spent more than five minutes just checking the sump
high water level alarm lamp. Each fault display is lighted by a single lamp.
Each display is labeled but the panel's general function is not identified by label.

Recommendation:

1. Provide a laml~test capability for this panel.

2. Label the panel to identify its function.

3. Correct the maintenance analysis, D2-6951, Vol. IV H, (Wing I), which
Identifies this panel as a Generator Control Panel. SAC-CEM-21-SM80B-
2-21-1 (D2-13608-31) refers to this panel in Fig. 1-17 as the LF Diesel
Engine Cranking and Alarm Panel. Though this name does not precisely
reflect the function of the panel it is not the misnomer that Generator
Control Panel is.

AUTOMATIC SWITCHING UNIT

Problem: Accessibility

The automatic transfer switch cabinet located in the LF support building has
two doors. Each is fastened by 12 round head screws and hinged at the sides.
To open one cabinet door 12 screws must be removed requiring eight to ten
minutes work. This time is doubled if access to both sides of the panel is re-
quired. The hinge assemblies appear to use a special pin. These pins are
loose fitting devices causing considerable slop in the movement of the door
on the hinge. '"Unit reference designation numbers were stenciled on the door.
The left door was numbered 444 at the -top and 445 at the bottom, and the right
door was numbered 443 at the bottom. What these.numbers mean is unclear.

D2-14934-6
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DIESEL ENGINE CRANKING AND ALARM PANEL - WING 1n

Problem: Fault Isolation and Marking

The diesel engine crankih., and alarm panel at the LF Support Building does
not have a lamp test capability. This panel contains displays that should
light whenever any of the following conditions occur: diesel generator engine
overspeed, high water temperature, low lube oil pressure, engine fails to start,
sump pump high water level, day tank low fuel level, and main tank low fuel
level. If a panel lamp burns out and a fault occurs the panel will not display
this information; and to a technician checking the panel all appears to be well
because the panel is not lighted. The most practical way to check the panel
lights at the present time is to replace each bulb with a good test bulb. Another
method, demonstrated by a technician, is to ground each sensor, simulating a
fault and causing a good lamp to burn. This is an impractical technique but it
was the method of checking the panel lights suggested by an experienced
technician. In this case he spent more than five minutes just checking the sump
high water level alarm lamp. Each fault display is lighted by a single lamp.
Each display is labeled but the panel's general function is not identified by label.

Recommendat ion:

1. Provide a laml~test capability for this panel.

2. Label the panel to identify its function.

3. Correct the maintenance analysis, D2-6951, Vol. IV H, (Wing I), which
identifies this panel as a Generator Control Panel. SAC-CEM-21-SM80B-
2-21-1 (D2-13608-31) refers to this panel in Fig. 1-17 as the LF Diesel
Engine Cranking and Alarm Panel. Though this name does not precisely
reflect the function of the panel it is not the misnomer that Generator
Control Panel is.

AUTOMATIC SWITCHING UNIT

Problem: Accessibility

The automatic transfer switch cabinet located in the LF support building has
two doors. Each is fastened by 12 round head screws and hinged at the sides.
To open one cabinet door 12 screws must be removed requiring eight to ten
minutes work. This time is doubled if access to both sides of the panel is re-
quired. The hinge assemblies appear to use a special pin. These pins are
loose fitting devices causing considerable slop in the movement of the door
on the hinge. "Unit reference designation numbers were stenciled on the door.
The left door was numbered 444 at the -top and 445 at the bottom, and the right
door was numbered 443 at the bottom. What these .numbers mean is unclear.
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Recommendations:

L The screw fasteners should be omitted from the door design. Because hinges

are present, the use of door handles would seem perfectly sound.

2. The hinge pin diameter should be increased to remove the slop.

3. The use of unit reference designation numbers should be clarified.

D2-14934-6
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ACINTAINABILITT VA.LUATI0N/ODG*Ti•,fft•,R 7T

ii~~Report No. -r-1~'.1'7-1 Date February 25, 1963 _ae I o

Prapared by. Rainh T.- Stearns -6262-6

Figure A No. I.a7 omen Distribution Box J-1269/GSW-4

Dwg. No.- 9.5-23468 Serial No. 7
Observed Event Fv.Fy tmtin ,•Loeatio 1  EDL Laboratory Date 2-22-63

Title or Description___

1.0. Prooedures

MAINTAMABILITM CHECKLIST

I Fault Isolation 4 14 Lines and Cables 4

2 Standardization 15 Fasteners 3

3 Interchangeability N/A 16 Covers# Cases, Shields 3

9 a Packaging, Mounting 3 17 Disposable Modules N/A

.5 Accessibility 3 18 Test Equipment N/E

"6 Work Spa•oe 4 19 Servioing, Handling# Equip. N/E

7 Testing, Servicing 4 20 Tools 4

" 0 Displays 4 21 Platforms, Stands, Shelters N/A

9 gandles 4 22 Technical Order 4

10 Labels, Marking 3 23 Figure A 3

.1 Controls 4 24 Form ./. 4

32 Work Aids N/A 25 Specifications 3

13 Connectors# Connections 3 6 Personnel Requirements N/E

* *. * * C g.HIST RATXJ0S

G Good Maintainability N/A Not Applicable
3 Satisfactory Maintainability SO No Observation Possible
2 Unsatisfactory Maintainability Not Evaluated
1 Poor Maintainability

IatIng analyses are provided on succeeding pages, for all checklist itema rated 3 or lower.
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Item 4, Packaging, Mounting

* A. The two large access panels must be supported and aligned by
the technician while he is trying to install the retaining bolts.

Recommendation:

Per MIL-STD-803 paragraph 10.4.3.7.5 "Guide pins or their
equivalent shall be provided on units for alignment during mounting."

B. To remove relay K3 the wiring to relay K2 must be removed.

Recommendation:

Per MIL-STD-803 paragraph 10.4.2.3.3 "All throwaway assemblies
or parts are accessible without removal of other components."

"C. Due to the location of cable connector receptacles J30, J32, J33 and
/ J34 it is almost impossible to remove the cables without first removing

other cables.

S'' Recommendation:

, ' "Per MIL-STD-803 paragraph 10.5.2.1.2 "Connectors shall be located
far enough apart that they can be grasped firmly for connections and
disconnections. Space required will depend upon the size and shape
of the plug."

Item 5, Acc.essibility

See Item 4 paragraph "B" and "C". "

.t.Rem 10, Labels, Marking

Part of the label for circuit breaker No. 6, VRSA Emergency Power,
is hidden by a mounting screw.

, , Recommendation:

Per MIL-STD-803 paragraph 5.2.4. "Labels should not be hidden
by units and parts. For example, labels on the chassis should not
be placed under the parts which they identify. Also isee MIL-STD-
130B. Paragraph 4.2." . . :- . . *.. ,; •... ,

Rem 13, Connectors, Connections; - .. . : • . ..

0. See Rem 4 paragraph "C."-

* * * .*D2-i14934-6, *
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Item 15, Fasteners

There are eighty -six hex-head bolts holding the two access

panels to the distribution box.

Recommendation:

Per MIL-STD-803 paragraph 10.4.3.7.1 "A minimum number of
screws or bolts shall be used for unit installation."

Item 23, Figure A:

The Figure A does not contain any Maintainability Design Require-
ments. In accordance with AFBSD Exhibit 61-56 Maintainability

Design Requirements must be included in the Figure A's for all
OGE and MGE Minuteman equipment for which Boeing is responsible.

Recommendation:

When the Figure A Is revised Maintainability Design Requirements
O) ":"should be added..

.Item 24, Specifications

Model Specification, Distribution Box, (S-133-111-1-28), Boeing
.- Document D2-6600, has no reference to maintainability.

Recommendation: . .

"* : :Conform to MIL-M-26512B (USAF) section 3.2.6. . .

A I

AD2-14934-0
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"MAINTAINABILITY EXzX% VA-•,TIc/OBSERVA'rION REPORT"

Report No. EO-1337-2 Date May 10, 1963 Page 1 of 3

Prepared by A. H. Smith _M/SM VI-O7 Phone 866-3761

Figure A N•i. 133? Title Disf:r .tCution Box J-1269 / GSvi-4

Part No. -23468-38 Serial No. 9

Demonstration Event 585-6 Location VAFB Date March 20, 1963

T.O..Procedures ' Unscheduled Mairzt n.•.nce dur-ing Missile Emplacement

MAINTAINABILITY CHECKLIST

1 Fault Isolation and Repair 14 Lines and Cables 1

2 Standirdization 1 15 Fasteners 2

3 Interchangeability 1 16 Covers, Cases, and Shields A
4 Packring and Mounting 3 17 Disposable Modules '/.

5 Acci:sibility 3 18 Test Equipment A,
6 Work Space 1 19 Servicing and Handling Equipment f/A

7 Testing and Servicing 3 20 Tools ; 1

8 Displays 1 21 Platforms, Stands, and Shelters 9'A
9 Handles 1 22 Technical Order 1

10 Lable; and Marking PA 23 Figure 'A' 3
11 Controls 1 24 Form B/C I/E

12 Work Aids 1/A 25 Specifications O/A
13 Connectors and Connections - p/ 26 Personnel Requirements A

CHECKLIST RATINGS

1 Good. Maintainability 3 Marginal Maintainability N/A Not Applicable

2 Fair Maintainability 4 Poor Maintainability N/R Not Rated

Rating analyses are provided on attached pages, for checklist Items rated 3 or 4

COMMENTS: The rating P/E means that the item has been previously evaluated
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Report No. EO-1337-2 Page 2 of 3

item 4 During the observed event, the VRSA unit failed, and an attempt
was made to remove thp unit from the back of the Distribution
Box. It was found th,-t one of the mounting bolts was turning
withopt becoming looscr. Eventually the unit was removed by
sawing through the bolt.

Subsequently the Distribution Box was opened-to remove the portion
of sawn-off bolt, and it was found that the caus• o f the trouble
was that the VRSA mo,- ting bolt had passed through the "floating-
captive" nut some 8 tr. 10 threads, far enough to pop the rivets
which secure the hex°' on cap to the nut-plate. The hexagon cap
fell off thereby free: nr the unit, and preventing removal.

The technicians repor- ed thatthis problem is "not uncommon", but
no accurate estimate , f frequency of occurence can be formed.

If this situation sbo ld occur at a launcher which is in Strategic
Alert, it would be r- e-ýsary to perform the Distribution Box Shut-
down procedure in pai., graph 2-22, T.O. 21-SI.I8OA-2-11, which includes
shutdown of the LF i;. insertion of safing pins, etc. 9

The existing method o n securing the VRSA mounting points to the
Fn.gure A 1337 conflin s with the following items in MIL-STD-803:

10.1 "..... rapid e, easy removal and replacement of maJ.-functioning
units ...... (7 this case the "malfunctioning unit is the
nut-plate)

10.4.3.8.1.4 "Unit - ould not be placed ..... behind ..... other
items which ari difficult to remove."

10°4.3.10.2 "Units !.all be so located that no other equipment

must be removed to ... ° remove."

10.4.3.10.4 "Access to units maintained by one operator shall not
require removal of equipment maintained by a second e.. etc."

10°4.3.11 " ..... access .... may be achieved without danger to
personnel from electrical charge .... (This is the consider-
ation that woulC" require LF shutdown to gain access to inside
of Figure A 1331, apart from security regulations).

Recommendations.

There are two alternntive methods of resolving this problem.

a. If the general corfigruration o f the existing mounting technique
is to be retained, either or both of the following changes must
be made:

D2-14934-6
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Report No. BO-1337-2 Page 3 of 3

1. The depth of lbe hexagon nut-retaining cap must be in-
creased.

2.. The length of the mounting bolts must be reduced, and the
bolts attach.-,: by lanyards to prevent inadvertent substi-
tution of a longer bolt.

This method would not strictly avoid the conflict with MIL-STD-
803, but it would probably reduce the frequency of occurrence
to an acceptably low level.

b. In order to prop'-ly avoid conflict with the above mentioned
items o f MIL-STD- 03 the VRSA mounting method must be changed.
This could be ac. ,mplished by making the mounting point exter-
nally mounted on .he back of the Figure A 1337.

Item 5 Accessibility of the ',RSA nut-plates has been dealt with in item 4
above.

Item 23 Item G of the 'Recora,,nd Solution" of the Figure A states that,"It
shall be a design obj.?ctive that unauthorized access to all Distri-
Box terminals neces[3a7 for launch require a minimum of twenty minutes
Modifications which &--e operationally acceptable include:

a. Use of materials r-esistant to a cutting torch.

bo Encapsulation of 311 internal connections.

c. Cover fasteners r ;quiring time-consuming application of a
special tool for r'emoval.

It appears that the b isic objective of these requirements is to
prevent unauthorized launching.

The recommended solution, however, has the unfortunate side-effect
of making legitimate waintenance more time-consuming and difficult
than it would otherwie be.

Recommendation.

A design study should be made to determine the feasibility of ac-
complishing the "unauthorized launch" prevention objective without
rendering legitimate maintenance so difficult.

A concept that would seem promising would be the provision of-a
suitably guarded electrical interlocking and circuit-breaking
meet aism.

D2-14934-6
Page 239



IDIrTAINABIL.TT EVALUATION/9I8SER= 4 REP=

Rseport No. Eo- - ... . Date 3-8-63 1
Preiared by -A. -R. smi4th R 2 .~h n

Figure A No. 13 Nomen (> unrention• Cntrl Con~ole OA.V4_O/GSV- .

Dwg0 No. 25-97OQR-? Seril; No. 4

Observed Event._ None ,Loction VAFB Date "-i-5

Title or DescriptLion_ 'vnu1Ition

Too Procedures_____

MADITAINADILITY CHECKLIST

I Fault Isolation N10 14 Lines and Cables

2 Standardiz.ation 4 1.5 Fasteners-

-% -.- 3 Interchangeability 16 Covers, Cases) Shields

) Packaging, Mounting 4 17 Disposable Modules4

5 Accessibility 2 18 Test Equipment 4

6 Work Space 19 Servicing# Handling, Equip. sA

7 Testing# Servicing /O 20 Tools 4

8 Displays 21 Platforms# Standsp Shelters
9 Handle 22 Technical Order

10 Labels, Marking 23 Figure A
4 3

11 Controls 4 24 Form B/C4/

12 Work Aids N102 Specifications NIE

713 Connectors, Connections 26 Personnel Requirements.2

CHEMCIST RATINGS
A Good Maintainability 'N/A .Not Applicable

3 Satisfactory Maintainability / No Obeervation Possible
02 Unsatisfactory Maintainability / Not* Evaluated

I t . Poor Maintainability

Rating inalsesiare provided on succeeding pages# for all checklist Itema rated 3 or lower.
provided -u0c....
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Report No. EO-I338-1 Page2of 2

O Item 5. The track of the console operator's seat impedes access to five
S• of the storage batteries. If it becomes necessary to work on the

batteries the entire chair and track assembly unit must be removed
because the track is bolted down to the floor and to the five

covers across which it passes;

Recommendation.

"The track should be redesigned to avoid the necessity for removal
when opening the battery access panels.

This could be accomplished by cutting the track into-appropriate
"sections and mounting the sections permanently on the access
covers. In this way an individual cover may be removed with-

"•.out disturbing the remainder.

Item 15. The telephone-transmitter control panel and the :.-ai=ing and
status panel are both secured to the console by Allen-headed
"screws*. -. ,

Recommendation. ,

"Presuming that it would be economically unsound to repackage the
, .panels to a more standard drawer configuration, the Allen-headed

fasteners should be replaced by the more conventional slotted
or Phillips-headed fasteners. • "

- Item 23. The Figure A contains no Maintainability design requirements."

Recommendation...

Maintainability design requirements should be incorporated at
the next revision. . .

Item 26. -Soldering is required .to effect repair of several items in the

equipment panels..., . *

-,"• ".Recommendation.' .+ '" *, . " ..

..a* The equipment should be repackaged to avoid the use of soldered
.- , o " connections.

"or,b. A soldering capability should be provided at the SMSA.
...............................

"- 1 . 1 . '. . . . . .. . .-I.'".- .. : +,' . "+.
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MAINTAINABILITY i:A4"'O44/OBSERVATION REPORT

Report No. EO-1367-1 Date 1-2-63 page 1 of .

xrepared by A. H. Smith M/S 6207-1 phone. 866/3761

SFigure A No. 1367 NOMEN Motor Generator (LCC)

. Dwg. No. 10-20945 Serial No. '__ _ _

Observed Event T.O. V&V Location VAFB Date -1-2-63

Title or Description Motor Generator Checkout

T.O. Procedures 21-SM80A-2-11, Figure 1-10A

MAINTAINABILITY CHECKLIST -

"I Fault Isolation 4 1141 Lines and Cables 4

2 Standardization 4 15 Fasteners 4

3 Interchangeability 4 16 Covers, Cases, Shields 3

.- Packaging, Mounting 2 17 Disposabla Modules - N/A

5 Accessibility 2 18 Test Equipment 3

. 6 Work Space 1N/A 19 Servicing, Handling, Equip. N/0O

7 Testing, Servicing .. N/O 20 Tools NI/O

8 Displays N/A 21 Platforms, Stands, Shelters *.1/j)

9 Handles 4 22 Technical Order N/E"

10 Labels, Marking 3 23 Figure A N/I

11 Controls N/A 24 Form B/C N/E

' 12 Work Aids N/I 25 Specifications W/

13 Connectors, Connections 2 26 Personnel Requirements El

- ;Checklist Ratings

". "Good Maintainability "1/ Not App
3 Satisfactory Maintainability N1/ No Observation Possible
2 Unsatisfactory Maintainability N/& Not Evaluat.d

SPoor aintainability . ' ..

Rating analyses are provided.on succeeding pages, for all checklist Item rated 3 or lower.
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item 1

*The Control Panel box was not Packaged for ease of maintonance-in-placo!

*Duo to the location of the generator in a pit, It is almost Impossible'

*to remove the access panel without removinS the entire Motor Generator..

goSt from the pit. The T.O. thertfor. calls for removal of, the 11.0. for.

Rost of the fal sltinses

'During the V&V exercise observed, an over-voltage condition was discovered

on step w of Figure 1-10A. The 60 cycle output was 125 volts, which Is

.2.6 volts high. At this point it would have been necessary to remove thei

'',.M4- from the pit and replace the 60 cycle regulator if the T.O. fault

Isolation procedure was followed. The Test Operator decided to proceed

with the V&V and appeal to Seattle engineering for a waiver on this point

, but due to A.F* personnel problems, the V&V was abandoned. It Is obvious,

however# that re-packaging of the Control'Panel could eliminate the need

for 11-0 set removal. 4

Two possible ways of accomplishing the re-packaging are:

a.Re-design the Control Panel so that the 60 cycle regulator, 4100 cycle

4regulator. and Transfer Panel are plUS-in units that are withdrawn *

.~~vertically, from the top surface o .f the Control Panel..

b.Re-design the control Panel box so that the top surface may 'be

r .. . emoveds allowing acce'ss to thort~rminal and mounting-bolts from.

&above. This solution, while much less desirable than a.. 'could be

0 ~ accomplished with very much less efforts and could even be

Implemented a-a retrofit effort at wing level. s.4
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Item 7.

*The D. C. power connector is very difficult to install; organiza-

* tional personnel report that installation time varies from fifteen

* minutes to as much as four hours.

*The difficulty is considered to be due to the location of the

* connector3 coupled with work-space problems.

* .The D.C. power cable is very large (approx- 3" dia) and is terminated

.' in a special connector with a long rigid body. The socket is approx-

'~imately 2 feet below the floor surface, close to the side walI of the

Installation would be considerably eased if the D.C. power connector

were to be re-located at the topC. of the Control Panel.

-.*It is also possible that the bulky special connector could be

- dispensed with when the circuit-breaking modifications are mocor-

- porated in the LWC Motor G'enerator.

-* itemO 10 *

* .Although each part of the 34-0 had a label, no serial number could be

found for the combination of par~e making up the Figure A 1367

-,Item 13 5.

Be l, * . tem .3 concerning the D. C. power cable connector.

'~' ' When replacing modules in the Control'Panel it is necessary

- according to paragraphs 1-4.0, *et' sege, torm. ie roe the

0terminal boards, and tag them for identification purposes. Such

-.onnections should be permanently identified to reduce the possibi iy

. .. .. . D2-149;4-6 Page 244



of *017r.

*. The comments in item i4 concerning packaging of the replaceable

*modulesocontained in the Control Panel could be considered as

a deficiency in the Control Panel, Cover; although the cover protects-

the equipment adequately, it also impedes &ascess..

Ite 1t.8.

An step q of Figure 1-10A, alligator clip leads are used to connect

a test meter to the 120 vac 60 cycle buss and tiauktral. The lead~s

specified terminate at the meter in a double "banana" Jack. Duaring

the M& obsorved, the technician transposed the leads in error,,

thereby grounding the live connection and burning up the test lead.

No serious damage occurred, fortunately, but is is felt thatth

* leads used for this test should be clearly distinguished.

* ?U

-. 1034

ge 24



mADITAINABIIrl V/OBSi2VATION REFUOT

V port No. E)0-1412-1 Date I- of

Prepared by 6.H nihM 207-1 ne~ 2!jZ~
?I, .ir A No. 1412 -Nomen Voice Reporting Signal Assembly

DwZ. No.- 10-21330-2 Serial No*. 0000001

Observed Event Unsched. Maint. Locatio.. VAFB Date .1-4-63

Title or Deooriptio. Replacement of Faulty Audio Reproducer Module

T.O. Procedures TOTO 21-SM80A-644

j ~MAITD MILITf CHECKLIST • .

, , P AiA ? 1, ,i iv r.

I Fault Isolation 11 14 Lines and Cables

"1 2 Standardization 4 15 Fasteners 2

* 3 Interchangeability 4 16 Covers, Cases# Shields

SPack&",, Mounting 4 17 Disposable Modules

. 5 Accessibility 4 18 Test Equipment 4

6 Work Space N/A 19 Servicing, Handling, Equip. 4

7 Testing, Servicing 3 20 Tools 2

nDisplays N/A Platform, Stands Shelters N/A

9 Handles 3 22 Technical Order Ii

10 Labels, Marking 4 23 Figure A N/E

711 Controls 4 24 Form B/CN/

22 Work Aids 2 25 Specifications N/B

13 Connector., Connections 2 26 Personnel Requirements 2

"'od MaSntaAnability N/A Not Applicable

Satisfactory Maintainability 3/ No Observation Possible
2.. 2 Unsatisfactory Maintainability X Not Evaluated
I Poor Maintainability ,

Rating analyses are provided on succeeding pages, for'all ohecklist item rated 3 or lover.
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* Item 7. When replacement of an Audio Reproducer Unit Is required, present
practice calls for removal of the message tape from the faulty unit,
and its installation in the new unit. This process takes one hour
to perform and also disturbs the environment within the unit. The
work should be performed in an environmentally controlled area to
prevent the inclusion of dust and other foreign matter in the tape

* mechanism.

- These requirements could be avoided and maintenance time saved if'
the Audio Reproducer Unit was fitted with a tape at the point of
manufacture.

.Item 9. The unit weighs approximately 701bs., and is labelled to this
effect. The label also calls for a two-man lift. The unit is

S• provided with a single hinged handle in the centre of the front
panel, which invites single-man lifting. Two handles should be

" .provided .to avoid possible injury to personnel.

Item 12. Electrical connections to the VPSA are made through a 100-pin
connector, which is also used during fault-isolation as an access-

.point for probing. This activity could have detrimental effects
"on the reliability of the connector.

* A proper break-out for access to the connector pins should be
; *: provided as a work aid. .

Item 15. Printed Circuit Boards and Audio Reproducer Modules are attached
" , to the chassis by means of Allen screws which are located close0 , " to the base of these items, approximately six inches deep. This
. geometry precludes the use of standard Allen wrenches.

The use of slotted screws for mounting purposes would allow the
"use of a normal screwdriver, and eliminate the need for a special

' Allen wrench tool. (See item 20)

Item 20. Due to the use of Allen screws for mounting components to the
chassis, and to the geometry (see item 15), technicians in the

. Contractor Support Area at VAFB have found it necessary to have
a special long-handled Allen wrench manufactured. If the mount-

ing method in not changed, then a special wrench should be pro-

* .' " vided. . ,

Item 26. Soldered joints are used extensively throughout the Assembly,
' .? resulting in the necessity, for depot repair. . . .

S. . . ... . . . , , • . ... . .4 .. P e 4

.' ., . .. . ,.

Yage 47



MDxAIADia~nxT EvALuATxoN/o3sLW1AIw" UPORT

,.)ýoport No. EO-1412-2 Date 122-63 o 3

Prepared byT. • bnh L. Stearns . 1K,' 50-66 .phone- 6-6263

Figure A No.e,141. LomonA ginal Assembly. Voice Reoorting

Dwg, No. ncgsinno (1A•-91i3O Serial No. P-3 -..

Observed Event. Loation 9.101 Bldiz. D. C. Date 1-18-63

Title or Description Insnection

T.0. Procedure_

MAI)VAINABILITY CHECKLIST

i Fault Isolation N/A 124 Lines and Cables 4

"2 Standardization 3 15 Fasteners 3

"3 Interchangeability 4 16 Covers# Cases# Shield$ 4

". 4 Packaging, Mounting 3 17 Disposabl.e Modules N/A

5 Aocessibility 2 18 Test Equipment 3

6 ok pceNA19 Servicing, Handling# Equip. 4
"6 'Work Space : .. N/A -19

7 Testing# Servicing N/A 20 Toole 3

e Displays 4 21 Platforms, Stands# Shelters N/A

9 Handles 4 22 Technical Order IA
I I II Il I I 

/A

10 Labels# Marking 4 23 Figure A I/

1 Controls 4 I24 Form B/0 N/A

12 Work Aide /A 2$ Specifications N/A

33 Connetort s Connections 4 6 Personnel Requireaents N/A

CU=IST RATINGS
" 4 " ood Maintainability NA Not Applicable
3 Satisfactory Maintainability t1/0 No Observation Possible
2 Unsatisfactory Maintainability V Not Evaluated
I Poor Maintainability

Rating anaysees are provided on succeeding pag*e* for all checklist itea rated 3 or lowers
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Item 2.

A special alien wrench, a standard allen wrench, two sizes of phillips
screw drivers, and a common blade screw driver are. required to perform
maintenance.

Recommendation

" By standardization of the types of bolts the requirement for different
hand tools could be minimized.

Item 4.

. .a. Due to the location of some of the mounting base mounting bolts several
of the plug-in circuit boards have to be removed before their mounting
base can be removed.

Recommendation •

Changing the location of the base mounting bolts would eliminate this
problem.

b. Due to the location of the filter unit mounting bolts the plug-in circuit,
board mounting base must be removed. .' -

Recommendation

Changing the location of the filter unit mounting bolts would eliminate
"this problem.

Item 5.. . ..

See Item No. 4.

Item 15. ." ". ...
I ,,, A , ; . . . .. .

S See Item No.2 ..

"Item 18.

Figure A 4539 Test Set, Voice Reporting Signal Assembly is connected to
"VRSA by a cable about four feet long and 2 1/2 inches in diameter. The
stiffness of this cable makes the use of the test set very difficult.

0 , ,. .l ," " - ,,- , - ,. •..2:.. ... . . D 2 ,149,34-6 .,
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Item 20.

XTo remove the plug- In c ircuit boards and filter unit requires an alien
wrench of greater than normal length.

Recommendation

Changing the allen head bolts to slotted hex-head bolts would eliminate

the requirements for a special tool.

'Di "14934-6.
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"MAINTAINABILITY EVA, LUATION/OBSERVArION REPORT"

Report No. EO-1412-3 Date 29 May 1963 Page I of 2

Prepared by J! Q. Giles and W. F. Loh5s M/S.50-66 Phone- 56-Q264.

Figure A No. 1412 Title Signal Assembly, Voice Report ing

Part No. _0Q9621000-611A Serial No. 220

Demonstration Event Location •Aworth AFB _Date 8 May 1963

T.O. Procedures

MAINTAINABILITY CHECKLIST

I Fault Isolation and Repair 1 14 Lines and Cables 4

2 Standardization 1 15 Fasteners 2

3 Interchangeability 1 16 Covers, Cases, and Shields 2

4 Packaging and Mounting 2 17 Disposable Modules /
5 Accessibility 1 18 Test Equipment 2

6 Work Space 7/ 19 Servicing and Handling Equipment N/.A

7 Testing and Servicing J 20 Tools /A
8 Displays 4 21 Platforms, Stands, and Shelters

9 Handles 1 22 Technical Order /
10 Lables and Marking 1 23 Figure 'A' /
I1 Controls 1 24 Form B/C /
12 Work Aids N/7 25 Specifications /A

13 Connectors and Connections J1 26 Personnel Requirements

CHECKLIST RATINGS

I Good Maintainability 3 Marginal Maintainability N/A Not Applicable

2 Fair Maintainability 4 Poor Maintainability N/R Not Rated

Rating analyses are provided on attached pages, for checklist items rated 3 or 4

COMMENTSs The VRSA was monitored using the VRSA Test Set, P/N 09627000-

601A. S/N15. Two problems were found during this check (Items 8 and 14).
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Page I of 2

Item 8

Problem: The VRSA Test Set, P/N 0927000-601A, S/N 15, has a indicator light
"assembly mounted on the front panel. The lamp assembly has a green lens
and is labeled "STEPDOWN FAULT."

Recommendation: Change the lens from green to red in accordance with MIL-
STD-803, paragraph 6.1.2.1.

Item 14

Problem: The cable assembly that connects from the VRSA Test Set to VRSA
is too short. The cable is identified as: Cable Assembly W5(TS1724/GSW-4),
P/N 09627008-601A, MFR 08446, S/N 0060015. In order to connect the cable it
is necessary to place the test set on the work bench and VRSA on a stool so
that both front panels are in approximately the same plane. The electronic
technician had to wrestle the cable in order to complete the connection.

Recommendation: Increase the cable length to permit easy connection with
both units standing on the same level..

D2-14934-6
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KvAiTAiNABILITT EVALUATi0ON/ REPRmT

,<eport No. FO-30'2-2 - ... Date Februarr 19 1963 Page, ,IJ, , o@_L -

Preparod by A •pxandpr Hi-hnsrhpl 06 phoneJU 6-6263

Figure A No. 3092 Nomen- Test Set, Programmer Group. A&N/GSM-57

Dwg. No. 25-.26825, 25-29147, 25-31488. Serial No*-- 0004
2 5-29127

Observed Event.Q,,iifipat inn Location EDL _ Date February 15. 1963
Testing

Title or Description . Functional Test

T.0. Procedures N/A..

KAMAINADILITY CHECKLIST

I Fault Isolation 3 14 Lines and Cables 4

"2 Standardization 4 15 Fasteners 4

3 Interchangeability 4 16 Covers# Cases, Shields 4

-)- Packaging, Mounting 3 17 Disposable Modules 4

5 Accessibility 3 18 Test Equipment 3

6 Work Spacos 4 19 Servicing, Handling, Equip. 4

7 Testing,, Servicing 3 20 Tools

0 Displays 4 21 platforms, Stands# SheltersNI

9 Handles 4 22 Technical Order 3

10 Labels, Marking 3 23 Figure3

11 Controls 4 24 Form B/C Form C only 3

22 Work Aide 3 25 Specifications 3

13 Connectores Connections 3 26 Personnel Requirements 3

CHECKLIST RATINGS

. Good Maintainability N/A 'Not Applicable
•3 Satisfactory Maintainability Nx No Observation PossibleS2 Unsatisfactory Maintainability N/E Not Evaluated
I Poor Maintainability

Rating analyses are provided on succeeding pages, for all checklist Items rated 3 or l"er.
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4 K Page 2

.) Rating Analyses for Test Set, Programmer Group, AN/GSM-57

Item I - Fault Isolation

Fault Isolation to a replaceable component is an unduly complicated task.
. The self-test provision of AN/GSM-57 provides a GO-NO-GO indication.

If a NO-GO is indicated the Test Set must be checked by use of the AN/GJM-
15 Test Center and AN/GSM-61 Test Adapter Group. This does not in sure
the fault will be located since it may be in the power circuitry necessitating
use of the AN/GSM- 82(V) Test Equipment. After the fault, has been corrected,
a self-test will be run to determine whether or not a GO condition now exists.
Therefore it is conceivable that four or more teats will run before the Test

. Set is returned to an operational status.

". Recommendation:

. Investigate the possibility of using a break-out box in conjunction with
. Standard Test Equipment, self-test provision of the AN/GSM-57, and the

AN/GSM-82(V) Test Equipment. This type of test setup would shorten trouble-
shooting and checkout by eliminating the need for converting from one test
situation to another. . .

em 4 - Packaging, Mounting...

-.A. The suitcases and their feet will not withstand normal organizational
usage. . *. -

Recommendation:

Zero Modular Packaging per catalog E59 or equivalent would provide the
- .rugged test equipment suitcase needed for organizational usage.

B. The upper chassis of the Fault Locator, 25-29127-5, is mounted on the.

lower chassis. Mounting alignment is such that the corner hex head screws.
"are too close to the case (four places). ":' ..

*.,..*. Recommendation: o o of

Initiate an ADCN to correct theout of tolerance condition.

............................. ..... ... ..... .....-... - .



Page 3

SItem 5 - Accessibility

C., Accessibility is limited for the connection of the AN/GSM-57 to the

Programmer Group at the Launch Facility. Nine cables have to be connected
at the top rear of the Programmer Group which necessitates use of a step-
ladder.

Recommendation:

S . Investigate packaging the Programmer Group in the type of equipment rack
" which is used at the Launch Control Facility. This type of rack would allow

more work space and would facilitate faster test setup.

Item 7 - Testing, Servicing

;The test program for the AN/GSM-57 consists of punched program cards.
There is no instruction on or near the card reader stating which way the

. Programmer card should be inserted. Instructions are in T.O. 21-SM80A-2-3.

* Recommendation:

• "Provide an instruction placard or the outline of a program card on the card
S, reader to eliminate any dolabt as to which way the card bhould be placed.

Item 10 - Labels, Marking .

A. The cable carrying case weighs 128 pounds with all cables. The eighteen
cable compartments are unmarked as to which cable it is for, allowing

. " the technician to place each cable where he wants to.

Recommendation:

Mark the weight of the carrying case, ref. MIL-STD-803 section 10.4.3.1
Mark each cable compartment for a particular cable. This will insure all
cables are accounted for when the maintenance crew leaves the LF and
"will maintain the weight distribution of the cables in the proper manner. See

. . Attachment A.

B. Test setups could be made quicker if a placard were provided in the top
* cover of the Fault Locator (cable hook-up placard for Programmer Group

checkout) and the Distribution Box (cable hook-up placard for self-test).

. Recommendation:

"*"Provide a cable hook-up placard in the Fault Locator and the Distribution
Box suitcases. See attachment B.

:. .*~* .**.*; P2149346
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Page 4

Item 12 - Work Aids

See discussion presented in items 7 and 10.

Item 13 - Connectors, Connections

The multitude of connections for self-test and fault isolation is discussed
In item 1. Item 5 covers the accessibility aspect of making the test
connections.

Item 18 - Test Equipment''

The AN/GJM-15 Test Center and AN/GSM-61 Test Adapter Group are used _i
to troubleshoot the AN/GSM-57 Test Set.

." Recommendation: ." .

"Investigate the possibility of using Standard Test Equipment and the AN/GSM-
* 82(V) Test Equipment only. Use Standard Test Equipment for troubleshooting

and maintenance whenever possible. See MIL-M-26512B (USAF).

IRetem 22 Technical Order

See Attachment C.

Rtem 23 -Figure A

"Figure A Technical Requirements section should have a maintainability

and operability paragraph. . .

Recommendation: "."

*. . Conform with instructions in AFBSD Exhibit 61-56.

tRem 24 - Form B/C " . . " ". " .

Form C analysis needs revision as to personnel requirements particularly
in the callout of clock hours to complete certain tasks." "...............................................

• .-RecommendatIon: .

Revise Form C's as more accurate time lines become available. Areas to
S"be improved are test setup, test accomplishment, and return to prior

configuration times. " . '. .

Q 0 •Item 25 Specifications "

Model Specification, Test Set, Programmer Group (S-133-121-3-1-10), Boeing
Document D2-9140, has no reference to maintainability.,,

"".'b2-14934-6 Page 256
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) Item 25 -(Continued) ..-

Recommendation:

Conform to MIL-M-26512B (USAF) section 3.2.6.

Item 26 -Personnel Requirements

See Rem 24.., ... .

. . . . . . . . . . . . . . . .

.4.,. - - .ge
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ATTACHMENT C Page $

COORDINATION SHEET ZO3092-2
TO J. E. Fitzharris 2-5252 39-90 NO. MEG-3-34OB. R. Johnson 2-5252 39-90

I•.S• File 410.0

GROUP INDEX Minuteman Maintainability Engineering Group DATE FEB 14 14i3
I.

SUBJECT ' T.O.'s: 21-SM80A-2-3, 21-SM80A-8-rý,-and MODEL WS-133Ak
33D9-111-3-1

Reference: Coordination Sheet No. MEG-3-11, dated 1/22/63.

A Maintainability study is presently in progress on Figure A number 3092,
Programmer Group Test Set, AN/GSM-57, 57A. The subject T.O.'s are being used
in conjunction with this study. Maintenance information on the Programmer Group

STest Set can be improved by incorporation of the following recommendations:

S1. At present T.O. 33D9-111-3-1 has no detailed instructions for performance
of Self-Test. Section 5-25 is listed as not available.

Recommendation:

* Insure that section 5-25 of T.O. 33D9-111-3-1 is consistent with sections
• 2-54 thru 2-56 of T.O. 21-SM8OA-2-3. The only difference should be thet , fact that T.O. 33D9-111-3-1 will be for the SMSA and T.O. 21-SM80A-2-3J e• will be for the LF. Incorporate the suggestions contained in Coordination

"Sheet MEG-3-11 in the Self-Test procedure.
2. The Index of Punched Program Cards contained in each of the subject*
• T.O.'s is not consistent. Figure 2-2, page 2-7, of T.O. 21-SM80A-8-1

differs from Figure 2-34A, page 2-74A of T.O. 21-SM80A-2-3 which
" differs from section 1-12, page 1-4, of T.O. 33D9-11U-3-1. Each of these
* figures should list the same items and information.

Recommendation:

Use the same Index of Punch Program Cards for the AN/GSM-57, 57A
In all three T.O.'s. Insure that the punched card information is accurate.

Prepared by Approved by:

-A. Henschel J. S. McEacheran0 A.'lj .. ,Minuteman M Engineering Group

2/13/83 
* 'D,2-14934-6
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XArNTAINABILITT ZIIX. /OBSERVATION REPORT

*port No. E.O-3092-3 Date April 5, 1963 Page I ot 3
Prepared by A. H. Smith ./S_ 6207-1 phone 866-3726

Figure A No. s N92 Nomen Programmer Group Test Set AN/GSH-57

Dwg. No. 25-26725-2 Serial No. 5

Observed Event Maintenance Locatio, VAn B Date_ April 3•, 1963

Title or Description Incorporation of modification and use at IF

T.O. Prooedures 21-SM80A-2-3 Paragraph 2-52

MAD4TAIXABILITY CHECKLIST

I Fault Isolation 2 14 Lines and Cables I'

"2 Standardization 2 15 Fasteners 3

3 Interchangeability "16 Covers, Cases, Shields 4

4 Packaging# Mounting 3 171 Disposable Modules 4

5 Accessibility 18I Test Equipment 4

16 Work Space 3 19 Servicing, Handling# Equip. ___

7 Testing,, Servicing IZ 20 Tools Il/B

$ Displays . ... 21 Platforms, Stands# Shelter# N/A

9 Handles 4 22 Technical Order -I

10 Labels, Marking 23 Figure A

11 Controls 4 24 Form B/C NIL

12 Work Aids 25 Sp~ecif icat ions NIS/

23 Connectors, Connections 26 Personnel Requirements

QC MICLIST RATINGS

A Oood Maintainability N/A Not Applicable "
'3 Satisfactory Maintainability / No Observation Possible
2 Unsatisfactory Maintainability N. Not Evaluated
V ' Poor Maintainability

R Rating analyses are provided on succeeding pagesp for all checklist Items rated 3 or lower*
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Report Noe SO-3092-3 Page 2sof 3

Item I During a pro-demonstration checkout the Figure A 3092 Teat Set
Indicated No-Go's on all phase voltage chocks for the Regulator

* Amoy'. voltage HX-3629A3SWAI. The Regulator was changed$ but the
same No-Go's occurred. A second Test Set was substituted, but

wwith the same results. It turned out that both Figure A 3092 Test
..ets had been similarly damaged during checkout at the contractor
support area, due to non-incorporation of a modification. The
fault was finally discovered by the lengthy process of disabling
evaluator outputs one at a time until it was found that one out-
put of the A5 card was -30V instead of -10V, due to a broken-down
translator. The difficulty arose because, despite the failure,
both sets repeatedly passed self-test. A total time of approxi-
mately five days elapsed before the fault was isolated, although

* . some of this time was spent in moving equipment due to Vandenberg
* - unique scheduling.* It in estimated that this particular fault

..;-could hardly have been isolated in loss than two shifts under the
most favorable circumstances.

* Recommendation.

The specific incident described above is very unlikely ever to * *

occur again, and it would probably be uneconomical to modify the
self-check process to check the specific items concerned. It is

.:considered worth while, however, to initiate an evaluation to see .() . If there are other potentially difficult situations. Any results
from such an analysis could be added to tho trouble-shooting.

* charts, to aid in a speedy resolution of similarly abstruse pro-
1blems.

*Item 2 The Power Supply PP-3267/GS14 (Figure A 4523) that is used with
. the Figure A 3092 has suffered damage on two occasions at VAFB

cables. On one of the occasions, a wire bundle in the Power

Supply was burned up due to the inadvertent use of an ACO AC
power cable with a Figure A power supply. Apparently the con-
sections for the Figure A equipment differ from those in the
ACO equipment, although the plug keying was the same. The second
incident, which occured at the SMSA, was caused by the use of a

.,..om-standard cable to connect the VARIAC during bench checkout.
.of the PP-3207

* . . Recommendation.

.Ther AC input power cable, W-2 of PP-3267 (part no. 29-23048-l)9
should be carefully checked to ensure that the wiring is standard,
and Is compatible with the PP-3267 input power Jack; also, any
mechalically similar cables (such as that used with the ACO version

~:of the Figure A 4523) should be checked to ensure electrical o*.
patibility.

D-44-6ý
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Item i Terminal Boards TB2 , Ms3 TB89 and T2B9 in the Fault Locator are
very difficult to work on because they are located close to an
internal corner. It In necessary to remove the terminal board
mounting plate first# which is rendered difficult by inaccessible.
fasteners..................

- Recommendation.

-' The terminal board mounting plate should be made more easily
removable; this could be accomplished by securing it with screws
which remove from the exterior surface of the Fault Locator top-
*chassis* ..

Item 6. The problem of making the many'teat connections to the top surface
.of the Programmer Group has been dealt with in iD-3092-l.

Item 10 The test programmer card-numbering system is confusing, since it
in difficult to discover whether a deck is complete or not*

* (see 1X)-3092-..) -

loRcommendation.

-.All cards In a deck should bear a deck identification number and
a separate serial number. Gaps in the serial sequence should be

__filled with blank cards similarly numbered so that it may be
quickly ascertained. whe ther. the deck is complete.

Item 1% .The bolts used to secure the Fault Locator chassis to the case,

at the card reader end, are rendered partially inaccessible due
to teoverhang of the card-pockets.

Recommendation.

Voles should be cut into the bottoms of the card-p ockets to allow.
the use of a socket'wrench.. These holes would alsoj incidentally,
tend to prevent the accumulation of dust and dirt in the card-
pockets thereby possibly avoiding card-reader errors.

Item 26. Soldering is used extensively in the Fault Locator Units which
precludes repair at Fieldle l. - .

:.Recommendation#. .

Soldered joints should be rplaced by solderless joints wherever
this is feasible and/or an authorized Isodrn cpbility should.

. .... ".be provided at the BXSB*

5 *..,'~ 'I 263,'--



"MAINTAINABILITY EVA L UATIONiOL3SERVAT'ION RE PORT"

]Report No. -EO-3092-4 Date 22 May 1963 Page I of 3

Prepared by._Eblip Giles and Wilbur Lohss M/S 50-66 Phone 656-6263

Figure A No. 3og2 Title Fault Lorator. Programmer Grnump Tesct et

Part No. _25-22127 Serial No. 22

Demonstration Event Unscheduled Location EAFB CSA Date 25 April 1963

T.O. Procedures

MAINTAINABILITY CHECKLIST
I Fault Isolation and Repair N74 14 Lines and Cables 3
2 Standardization 1 15 Fasteners 3
3 Interchangeability 1 16 Covers, Cases, and Shields 3
4 Packaging and Mounting 2 17 Disposable Modules M/I
5 Accessibility 2 18 Test Equipment 2
6 Work Space N/l 19 Servicing and Handling Equipment 1/

7 Testing and Servicing 20 Tools /A
8 Displays 21 Platforms, Stands, and Shelters N ,

9 Handles 22 Technical Order /
10 Lables and Marking 23 Figure 'A' P/
11 Controls 3 24 Form B/C /A
12 Work Aids N/4 25 Specifications 0/4
13 Connectors and Connections 3 126 Personnel Requirements /

CHECKLIST RATINGS

1 Good Maintainability 3 Marginal Maintainability N/A Not Applicable

2 Fair Maintainability 4 Poor Maintainability N/R Not Rated

Rating analyses are provided on attached pages, for checklist Items rated 3 or 4 .

COMMENTS: Thp fnllowing problems were noted on the Fault Locator.

--Programmer Group. 25-29127, which is a part of the Test Set, Programmer Groun.

D2-14934-6 Page 264
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Item 7 a. All meters on the front panel on Minuteman test equipment must
be calibrated every 30 to 60 days in accordance with D2-12075,
which will eventually be included in the applicable T.O. 's. To do
this simple operation on the Fault Locator the entire test set
must be disassembled and reassembled. This operation requires
approximately four man-hours to accomplish. In addition, the
reliability of the test set is degraded by this frequent disassembly
and reassembly.

Recommendation: Install three nut plates on the front panel for
the meter mounting and increase the wire length to the meter.
This type or simile -. recommendation should be incorporated on
all Minuteman test sets having front panel meters andthereby,
will comply with MIL-T-21203C, paragraph 3.2.2. (c). This
recommendation has been submitted to the Boeing Suggestion Group
by: Clifton Keck, Electronics Technician M/S ET 02, Ellsworth
AFB, S. D.

b. The test cards, 25-26642, are too thin, several had to be replaced.

Recommendation: Increase the test card thickness.

Item 8 a. All indicating lights have bulb redundancy except the "WAR
HEAD ALARM':

Recommendation: Provide a spare bulb for the "WAR HEAD
ALARM on the front panel with a function label. An alternate
recommendation is to use a lamp fixture having bulb redundancy.
See MIL-STD-803, paragraph 6.1.3.4.

b. The Fault Locator has no way to check bulb failure.

Recommendation: Provide a "PRESS TO TEST" switch to enable
-quick bulb "go" identification. See MIL-STD-803, paragraph
6.1.3.4.

Item 10 a. Self test cards are not marked for proper insertion in the card
reader assembly. Special T.O. information is required.

Recommendation: Print arrows or other identification on the
card to indicate proper insertion of the card in the reader assembly.
See MIL-STD-803, paragraph 10.4.3.5.1.

b. The thumb cut-out on the card reader assembly is not labeled for
efficient card removal.

Recommendation: Provide a label for the card removal thumb
cut-out.

D2-14934-6
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Item 11 The "SELECTOR SWITCH" knob is not indexed. If the knob
comes loose approximately two hours will be wasted tracing
circuits to determine correct knob position.

Recommendation: Index the knob to shaft mading it impossible
to improperly install the knob. This recommendation will comply
with MIL-E-4158C, paragraph 3.2.5.3.

Item 13 The Bendix electrical connectors are inferior to the Pyle-
National connectors. The Pyle-National connectors have a
mounting flange which is bolted to the front panel by four screws.
The Bendix connectors are mounted by a single large nut. The
nut on the Bendix connector loosens causing the connector to be
loose on the front panel. In addition the connectors are subject
to pin damage due to being less rigid than the Pyle-National
connectors.

Recommendation: Use Pyle-National connectors in lieu of Bendix.
To minimize modification cost, install internal tooth lock washers
underneath the nut and back panel or apply Lok-Tite on the
connectors retaining nut threads after tightening the nut.

Item 14 The common portable power supply power cable, P/N 29-25050-1,
is too short. The cable is part of ACO 4523 power supply and is
connected to the Fault Locator, Programmer Group. Due to the
large diameter of the cable it is difficult to bend or index the
connectors.

Recommendation: Increase the length of the power cable.

Item 15 The card reader assembly slide screws become loose. The screws
are a special spanner head type and require a special small
spanner wrench to tighten.

Recommendation: Install internal star washers underneath the
screw head and brass spacer, and between the brass spacer and
reader assembly housing.

Item 16 Permanent dust caps for the connectors are not provided. Quality
Control insist that all connectors have dust caps. Spare dust caps
are used on the larger Pyle-National connectors and plastic
shipping covers are used for the smaller connectors.

Recommendation: Provide dust caps with a retaining chain for
all electrical connectors on the fault locator.

D2-14934-6
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Report No. -WP,2i-ý _Q a- aý1 eifa. aej.f

Prepared by_ - . F. Lohse s3 _fLho*7 fgi

Figure. A. So 319 Oa Test Set, Alarm Set, iNA3SM-59

Dwg No. 25-268a27 _ _Serial No.________________

Teat-No. 1.0. 2j-sm8oA-2-4 Validation He_2ld at sTp inI

ManeaceLvl0 ORO Tye 0 -Scheduled
Mant3nc Field a Unsohedtales~

.0 Depot

MDINTAINABILITY CHECKLIST

I Standardiration .1.13 Displays

2 Xnterohangoability 14 I Handles _i

3 Packing & Mounting 4'i~ Fasteners N

4 Accessibility -4 161 Covers, Cases, Shield.

5 Work Space 3.171 Platforms, Stsnds & Shelters J

6connectors & connections 18 Labels & Marking

*. 7fault Isolation . 19 Disposable ModulesNL

!iine&_Cabes .20 Technical Orders

9 Test Service Points 21 Figure A.A

10Test Equi~uaent 22Frm-/

1. Tooles 23 Model Specifioationl

C ontrqls 24 1Personn~el Requirements

MAINTAINABILITY PnunBLEa .,

No'fl See-'Attachiid sheets by item number*, Zteme'rated three and under

... *. . have comments..: * ., '.:C;. .
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Item '

The aisle space between the Charger Alarm Set Group and the LF Launch Tube vail is
marginal. No recommendation can be made due to the design and/or modification con-
siderations; however, a 900 connector plugs at the rear of the fault locator will
alleviate this problem (See Item 6 for details).

Item 6

I. The aisle .space between the batter charger Alarm Set Group and the LF Launch
Tube vall is marginal. This condition is further aggravated when both the

. test set fault locator and the Antenna Test Set Group are setting in the aisle.
" When the cable assembly connectors are installed on the back of the fault

locator, they protrude and further impair movement. It was obstrued during this
validation that the Boeing Technician's leg bumped into a protruding connector

• " plug almost breaking it off.

"In order to obtain maximum aisle room and minimize connector damage, it is
* recommended that the connector plugs which interface at the back of the fault

locator be. changed from straight connector plugs to 90* connector plugs. To
":obtain maximum cable length, the plug-receptacle shall be indexed to permit
the cable to go up. The present 120 VAC power cable connector P8 is adequate
-as it does not protrude.

II. The receptacles on back of the fault locator test set has protective plastic
caps. The caps are not attached to the chassis which will result in their loss.

It is recommended that protective capst such as BACCl4F, be used that can be
"secured by a chain to prevent their loss and facilitate replacement.

'Item 9

The fauit locator test set panel has 16 test point receptacles (TPl-TP16) plus one
ground receptacle arranged in a row at the top of the panel. Protective caps are
wued for the receptacles and have attaching chains to prevent loss of the caps. The

S.." :,. dhain attaching screws are attached to the chassis, thereby, requiring unscrewing 17
caps before the panel can be removed. The ,same maintenance delay exists when the panel
is replaced.. ,

* ~Item 18 *:

'.I . The following label and marking recommendations are made to the front panel
• .' of the test set fault isolator:

i s. The panel should have additonal functional lines or blocks; e.g., the
"ON-OFF?" switch and "POWER ON" light, the three ",RES1, buttons and the
"GO" and "NO-G0" lamps.

2. The following labels should be added to provide positive correlAtions

(a) A label to identify the fuse and'its rating.

(b) A label for the *age to indicate its .function and "S INNER SCALE" and

D.2-149346 ., 268
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Item 18 (Continued)

"0 OUTER SCALE".* The symbol "S' could also'be added to the gage inner
band, and the symbol "10" added to the gage outer band.

(a) Underneath the "SWITCH TEST SELECTOR" change th. label to read "0`
READ INNER SCALE".

*(d) The "ON-OFF" toggle switch should also be labeled "PVR SW". (NOTE:
* The abbreviation is used bedause of space limitation.)

II. The two handles on the front panel of the fault isolator obscure lettering.
* The left handle o 'bscures the "H" RI and part of the "IF"' in the label "HRF AREA

SIMULATION". The right handle' obscures; the "ISW"I in. the labels "INNER SECURITY
SW"I and "IOUTER SECURITY SV".

It is recommended that the labeling be moved slightly to eliminate the above

problem.

II The..following additional labels are recommended, to. the Antenna Test Set.Group:

1.' Provide. "'ON-OFF" labels fore the six toggle switches.

* 2. The "PHASE SHIFTER ADJUSTMENT"I bar requires,,reaiv rostoidct
the direction the bar slides.

.`Pg . 269
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Item 3. Two connectors on the rear of the Fault-Locator panel are identical,
and appear to have the same keying. They are J9 and Jll. Since they
are adjacent, some confusion could arise, and the keying on one
should be changed.

Item 4. Test-set Antenna TS-1606/GSM-59 consists of a box, used for stowing
cables, and a lid containing the Antenna Simulator. It is possible
to get all the cables in the box, but the process requires ingenuity
and patience. The problem is aggravated by a short tie-down strap
"(see Item 15). It is quite possible that the cables could be damaged

.,by the sharp bends required if they were packed in intense cold.
Damage to the cables could also occur due to the projecting handles
on the panel of the Antenna Simulator in the lid. The only solution
to this problem would appear to be enlarging the box or providing

' "additional storage space.

"The Antenna Simulator panel is secured to the lid by 28 screws, when
S ". 6 or 8 should be sufficient.

Item 8. The meter on the Fault-Locator panel has two scales, identified on the
face of the meter as A and B. The Test Selector switch positions are

,"* referred to the appropriate scale by red or black dots, with a legend
, above the switch identifying the black dot as referring to the 'Inner

"Scale", and the red dot the "Outer Scale".

"The scales should be referred to as A and B to agree with the meter
marking, and the dots should be replaced with the letters A and B.
In time the dots will probably become obscured by dirt or wear, leading

-. to possible confusion over test results.

Item 10Q. -Each of the three boxes comprising the AN/GSM-59 weighs 90 lbs. or more
but none are labelled to this effect. Warning labels should be affixed
showing that two-man lift is required.

Each of the 17 cables bears a number of yellow labels with a confusing
amount of "low significance" information. The identity and function
of a cable is not immediately apparent, and attempting to find a par-
ticular cable in the pile can be irritating and time-consuming. The
use of a differently colored label bearing nothing but the cable number

" . " and function in bold letters would be useful.

"" ' Item 13. -The connectors provided on the cables were not apparently designed with
" ... exterior field use in mind.

All co-axial connectors require multiple -turn installation, where
quarter-turn connectors would have been more appropriate.

The 70 ohm co-axial connectors are particularly unsuitable, since they
:.,:...........,are the conventional laboratory variety which are very prone to becoming

detached from the cable under conditions of rough usage. A molded
type should be used, or at least one having an adequate cable-clamping
device. .

All the connectors, with one exception, are provided with loose plastio
dust covers; these are very likely to disappear in time, leaving the

**. .,. ,.. eonnectors open to sand, dust$ mud, and.moisture. The dust coversS• . .. should be of a captive variety.re'' .. •

. ....... Page271
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Item 1.5. The lateral cable tie-down strap iA the Antenna Test Set Group is

-too short at the buckle end. When replacing the cables after uses
the buckle gets lost under the cables; this is very frustrating since
recovery disturbs the carefully arranged cables. S

The ob f'stwin th cabes oulao fciltate soewha ifthi

strap were to be lengthened by six inches.

'''A

j..

.................- V 1
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()eport 1o. 1- -0-•!n0-3 -. Date hInrrh a, 19.1,, Pagz 1 6 7

Prepared by. 13 L. Stearns ,L51-66. .2j•oMn 6

Figure A No. 3199 amon.- Test Set, Alarm Set AN/GSM-59

Dwgo No. 25-26827 .eri awo.- 2

Observed Event Evaluation LocatIo1  EDL .Date February 22, 1963

Title or Desoription_

T.O Prooedures
Fault Locator Alarm Set TS-6i06iCSM-59 Serial No. 2
Test Set Group, Antenna, OA-3801/GSM-59 Serial No. 2
-Test Set. Antenna Calibration TS-1824/GSM-59 Serial No. 16

MAMADIABILITY CHECKLIST

I Fault Uolation, WE 14 Lines and Cables 4
"2 Standardization .4 11 Fasteners 3

Interchangeability 4 16 Covers& Caseso# Shelds 3

4 Packaging# Mounting 3 17 Disposable Modules N/E

S Accessibility 3 18 Test Equipment N/A

6 Work Space__/E 19 1Servicing, Handlings Equip. NIA

7 Testing# Servicing NA 20 Tools

* Displ.ays WE 21 Plaforms, Stands, Shelters NIA

H & lAnlee 4 '22 Technical Order 4

10 Labels, Marking 3 23 Figure A3
• I-I - -

S 1 Controls 3 2 Formn/4

12 Work Aide iE 225 Specifications 4

S 3 Connectors# Connections 4 26 Personnel Requirements N/A

"* "C:H ,'.LIST RAT=INO * -

4 Good Maintainability NxA Not Applioable
3 Satiefactor7 Maintainability X/ . No Observation Possible0 Unsatisfactory Maintainability • /. Not Nvaluated
I Poor Maintainability

• ti" analyses are provided on succeeding pages# for &a shooklist item rated 3 or lover.
"D2 .4 P 273
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'?' F.The antenna adapter, part of the Test Set Antenna, Is difficult to remove
-~ .from Its storage space.

.,.Recommendation: . .. . ,4. .. :K . . ..... .!'%~4

.7.4 ~* j The fasteners s3hould be changed to easily operated quick release type.

* ~ G, The cable storage area for the Anitenna Callbrator Set Is so small it Is

'p '.Recommendation:..

* ,; - S~.4,Adequate storage spac'e be provided. .*. .~

item 5,. Accessibility

.. 'a..,AA.Wire bundles located directly over terminal boards TBl, TB2, TB3J TB4,
S TB 5, and TB6 make the term inals Inaccessible,. .,*

.. Recommendation:.. . ... *

'At 'Relocate the wire bundles so the terminals are accessible. .:

* j B. The position of the retaining bolt on the lower clamp of Capacitor C2
of the Fault Locator Alarm Set makes It impossible to loosen the clamp
without the use of a special tool.44

R. *Recommendation: .. 4 *44

-Per MIL-STD- 803 paragraph 10.4.3.7.3 "Field removable assemblies ...

.. *~,~ ~ nd Units hha~ll be replaceable with nothing more than common hand tools.i

Item 10, Labels, Marking *,.

'A, It Is difficult to determine which plug- In circuit board In the Fault
-11"'~~ oator Alarm Set gosInto which receptacle. 44

1--"ýx 'A7 "Ke'R Recomendation:.4

f.~% ~ ' Labl the circuit boards and the receptacles with reference designations'
,.. .AAin accordance with ?vfL-E-4158C paragr~aph 3.6.2,, and MIL-STD-130B

;.'l~~44pparagraph 4.2 44'*~. ~ *.

...... ri

.4.. ~ ~ ~ ~ ~ ~ J2;O 4 6.,.,.4 4"4*~~*i44.*#
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Item 10 (Continued) ... 4.

B.. All of the suitcases were over forty-filve pounds but were not labeled
... with their weight.. ..

..- ',Recommendation: .44

'Per MIL-STD-803 "All units weighing 45 pounds or more shall be
* ' permanently labeled with their weight."

C.The front panel of the Fault Locator Alarm Set has a Test Selector
444"i'~ .Switch and a Test Selector Indicator on it. The Indicator has two scales

'.-'label "A", (outer scale) and "IB" (inner scale). The Test Selector Is
':labeled "10 Read outer scale" and "S6 Read inner scale." *

v'ý .'Recommendatiton:

Per MIL-STD- 803 paragraph 5.1.7 "abstract symbols (squares, Greek
*alphabet, etc.) will not be used as labels. Common meaningful symbols

suc'as the percent sign, plus sign, etc., are acceptable."

*; .D.The Fault Locator Alarm Set*Function Selector switch has` "R/T"I used
4, as an abbreviation for Receiver Transmitter.

4 .Recommendation: ....-

..When abbreviations must be used conform to MIL-STD-12.

E. .The cable storage areas of the test set do not have cable inventories
`..or location placards. Nor does the test set have a cable inventory. Due.

%,fi ' ;to the lack of cable inventory placards Boeing has been losing cables at.

4 4 4 -':- kl st x AF ..

*,.Recommendation: v

- 4~.:;;' ' Acable inventory placard be fastened to each cable storage area..

T. Trhe abbreviation "INS" Is used on the Test Set Group, Antenna. It is
S believed this means "Nano- second" but MIL-STP-12B gives the, following

* '~ ~ ~ '", ) (1) National special (thread)A
~~~~2 Near side :. .,

~~ .. , (3) Pilck-al steel . .*.. . 44 &, .

.~~~a.'* 2 . . . . . "'4
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Confor wit MI4TD 3 paarp 5.1.4 "Abeiainhr

requred shal b comon r meninful nd hallconorm ithMIL

4.2..

Recommendation: *'

Conform wit MILST-803 803,rararaaph .65.1.4 "Abbrieviations, wther
Sequiredg sall ben ommoerng or meaningfl posdioshl cofor thwitch MoL-
notbe oeaned AAbuletind 261. en poiton or specfie limts.

* .. -.The lhabel Shfortermia bardsten coTrl adTBpart of the Antenna TetStGop
Calibrationpert, areel unde thethl wiesgingthouth termignal boardst.

,*Recommendation:' j'...99

ReCoform to MIL-SE - 803 paragraph 32 5.24 "Mcandca MILSTD 0 poar-Pagrp

'.'-"e " Icontac riacrtetn.Cnrols shl opeat frel an

S' ;'..,_A...ThelFuncatiowhn SlercatorSith, part ofnthreAlrm Seth Fpeautin Loatorou
~ ha it stplcuated twoisteps beyondnthe lastllabelued function.et

Recitommndnoeation:s."- .. . :.

91?

.-
i'244344

Refer1 to MISTD 83prgah965.3"ovdstpsat the-
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Item 15, Fasteners

A The selector switches, part of the Alarm Set Fault Locator, are
" fastened to the front panel by means of high torque screws. To remove

these screws requires a high torque type screw driver.

"A • •" .Recommendation:
.. .. t"-% •..,,.,I

".5, '" •". .i'Refer to MIL-STD-803 paragraph 10.4.3.7.2 "Whenever possible,
identical screw and bolt heads shall be used. This is to enable various
panels and components to be removed with one type of tool." Also

S - ".refer to MIL-E-4158 paragraph 3.2.31.1 "Standard tools. Without
...-detratling from design, standard tools shall be used to the greatest

extent practicable (standard tools are tools, normally hand tools,
, .. ".'"..* manufactured by two or more recognized tool companies). Type and

S.. .. .. -,variety of tools shall be kept to the absolute minimum..1

"B The cable straps, on the cables stored in the Antenna Test Set Group
" .. -suitcase, are made of a material which Is not compatable with theS. .•., o,,:. ,.,•• . ... . ..':.,•>• . ,~i°,'. :type of buckle used. The buckle can not be kept tight. , ' ' .',i " .::

Recommendation: . ......... . .. ........

... ' .. Change material ot'type of buckle, so the straps can serve their function..

S. . i, * e6 Covers, Cases, Shields"

"�n. The test points located on the front panel of the Alarm Set Fault
Cag',.,.i "*...4.. Locator, have multi-turn covers. These covers decrease the accessibility
"-'• the test points. ,.o , .

'•' .' 
' .. , . ...

2, 
,,4. • .

. .
5*.. 

,, • ".• ".•'.: "'; :•:I • R ecom m endation: ' .."" . " '• ' ,:: :.'i; ".

,: *, Use a quick-disconnect type dust cover to increase the accessibility.

'.,Many of the cable connectors do not have protective covers.

S.. . . .. ...... , . R ecom m endation: . .. .

". : To decrease the cable connector damage provide all cables withS.. ... " . .. .• p r o t e c t i v e c o v e r s ., . , .. • . • . , . . '" , .. . , • '• : : . '• 7 • • ,

.:r, C. The six time-delay toggle switches, part of the Antenna Simulator,'
, , ,,have protective covers. . ... , .,

' •,! Recommendation"
,,.; ,To lower thetcost and increase the operability change the switches to'

y..."*e ;.'' • 'toggle switches without protective covers.

I ~- . ,*. )2149-6 Page .27 8
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Item 20, Tools

See Item 15 paragraph A.

Item 23, Figure A

The Figure A does not contain Maintainability Debign Requirements'
In accordance with AFBSD Exhibit 61-56 Maintainability Design Require-
ments must be included In the Figure A's for all OGE and MGE Minuteman

S equipment for which Boeing Is responsible.,~

R .,''zecommendation: -. ,.

...When the Figure'A is'revised, Maintainability Design Requirements..'

* should be added.

V...

'4 . ,

. IS.9 4-ý

I.27.9



KADITAINABIIATY EVALUATIONA-1 !!!3 REuT

.eport No* mIn..4rn-7. ,_______.. __________

Prsj•red by A. R-. s.th .. . .hone- P.• .

• , I.urt A No* 4 Nomen DAC TAet-Set (ACO eauinment)

'rDv g, No. S..erial M.o- o00. . .
OboredEvnt •ae-•'sAF 2-5-63

Observed .vent one. _. location Date

Title or Description Static Evaluation

"2 1.0 Prooodura_ 21-SM8oA-2-3 Para. 2-33 . -
,. ;.,.." .,. .. . . . . . . . . . . . . . . . . . . . . . .... - : ,. .

• .•, -. .. - i,' ... :, ' fl j 4 jj.f .:. . ;a., , '.'

SKADITADIABILI!• CHECKLIST.,..

S- -|ti ,,m -

* I Fault Isolation 1 14 Lines and Cables 4

2 Standardization • . 4 15 Fasteners 3

3 Interchangeability 4 16 Covers, Cases, Shields 3

4 Packaging, Mounting .. 2 17 Disposable Modules ,4

5 Accessibility 4 18 Test Equipment N/K

6 Work Space . 19 Servicing, Handling, Eqip. NI/A

* 7 Testings Servicing . 20 Toolse. ~ .

, Displays .21 Platforms, Stands Shelter N/A

•., 9 Handles '22 Technical Order

10 Labels Marking . 23 Figure A/

. 1 Controls 24 Form B/C NI/

12 Work Aids N/A 25 Specifications N/K

3 Connectors# Connections 26 Personnel Requirements

* -. GHEOLISTRATDIGS
' ..• ood Maintainability. NA Not Applicable

3 Satisfactory Maintainability 1/0 .•No Observation Possible
2. 2 Unsatisfactory Maintainabltity . /. Not ,valuated

4,4f..Poor ait iablty . -', . .t I...

W Rating ana•yses are provide on'suoceedini pakes. foe all checklist'Items rated) or lower',
ft' , . ., , *.+'ft . .. ., ,'+ + ., , c... . .. :, ", ++ .+ ,f tt.+, , " : ' • ' '. . '.v,' . . "
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SReport No. ID-01l2-O.' PaNg 2 of

"Item l. In general$ this test-set Is of somewhat superior detailed design from
"" a Maintainability viewpoint, however, according to the using group at

VAFB, it has never been made to function. Whether this is due to gen-
orally poor reliability or to some undiscovered incompatibility is not
clear as yet. It is quite certain that, in its present form, it re-

., : presents a serious Maintainability problem since it would obviously
lead to difficulties due to its inability to perform its test function,

. . More specific information will be available when an opportunity occurs
. ... . to witness dynamic use of the item.

" Z;tem I.j Cases 3 'and 4 of the test-set are similar to each other, containing a
. " .,".program-board compartment in the bottom of the case, with a cable-

,stowage space above.

It was observed that an effort has been made to provide adequate cable-
'. stowage capabilities, but the result is not quite successful. The usual-

".. . :. suit-case tester problem exists, namely getting the cables into their
. . allotted space and getting the lid closed on them in a reasonable time.

"f I One cable in ease 3 showed a number of small but deep cuts in its insu-
.-.", lation, and inspection of the lid revealed a possible explanation; the

" .',. , pressure-venting device protrudes inwards and may have caused the damage.
' during lid-closure. .

.. '. The cables are stored in a special tray which is secured to the top of

the program-board compartment by 15 slotted quick-release fasteners.
. .The ends of some of the cables are placed in a recess at one end of the

"case, down beside the program board compartment. It it is required to
. , gain access to the program-boards, it is necessary to unwind and remove

all the cables, undo the 15 fasteners, and remove the cable-tray.

.. The connector arrestors in the center of the tray are so designed that
each cable must be stored in its proper location and in a complicated

, sequence which is printed on a label on one of the arrestor lids. The
S'arrestor lids are hinged flaps with a quick-release fastener at the

A . open end; the hinges are flimsy and it seems likely that they will fail ...-
-•', '. , : •, ... • . . . -* ,."

.... Recomendation:

* .*,5,55"""_ .. The cable tray should be redesigned so that it may be removed
without disturbing the cables.

,, b. The 15 fasteners should be replaced by a small number of fasteners
which are accessible without the need to remove the cables.

S ,, :" c,. The connector-arrestor flaps should be provided with more robust

* • ,., . hinges. -

.Ite 10, a. No weight labels were found on the cases of the test-set. The

'.*" canes are all too heavy for one man lift, but the two handles on the

r eunds of the case might invite an attempt to lift the case resulting
In probable damage to-the individual or the equipment. * . .

S", ''. ;l• ,: .ecom endatiomi .. S . .. .. . <' . . , . , .

: ' . Voeight labels specifying two-man lift should be affixed to the

., * . . ". . ' ,1'
,." , •.;,.. .. . .. .. .,, .. •. ,.,.•",.. , •.•. ...... •. . ..... . • •/... . . ... ,

' ' - .* ,, :: -. .,..' 4• 'V .• ;. ,•, ', ? '',, " '''. , ' .;, .-14. 34. ' . p ag '. 2'8•1.,- '.



Report Mo@. W)0l02- Pg .

T . he equipment Identification label for case 3 was mounted inside
, the vail of the cable-tray.

Recommendation:
The label should be meved to the outside of the cable-tray where
it is not obscured by the cables. -

0e. The test cables are Identified only by drawing number.'

11 lecommendation:
*. The cables should bear Identification labels of the type which art
*"A ' common in other test-sets. These labels show the cable desig-
* *. .. ' - ' nation, the receptacles with which the connectors mates as veill

as the drawing numberr.

Itml.On case number 1, the quick-release fasteners holding the equipment
,- hasisinto the case were difficult to release. The difficulty was

.. - deto an outward bowing of the case along the longer sides-, this boy
*Scaused the studs to bear against the outside of the chassis holes,

' thereby causing the chassis to catch against the shoulders of the studs*

* . -..-. ~-. norder to release the chassis two men were required; one to compress
th. sides of the case, the other to lift the chassis eleoaro.

* ~Recommendation:
The shoulders of the stud should be narrower than the diameter of
the stud shaft.

Item'16#. The program-board holding fixture on the Signal Monitor, (Case 2)is pr4u-
vided with a plywood protective cover which is installed when no board

isbin se.Whnremoved from the test set this board could easily
- be mistaken for a piece of scrap wood,, and could be lost or destroyed

Recommendation:i
~ ~~ 'The cover should be painted and identified.

~# f*'' tm2.T.O.' 21-SMBOA-2-3 paragraph 2-34a contains a note describing how to
A~: ;~m .'-,change the keying of the adjustable plug on cable 714. *-

-"~ , This note does not describe the process fully enough, and shouldb
** xpanded to indicate the neted for disengaging the castellations on

7, ~~~ the keying Ishell. .* .. 5.

~Recommandationi
,.~ . .':, .- '.The note should be expanded ac indicated in item 22a of

""r~~. ~-' .. 1Dl24i3-1/3013-le ' *.*A

~; £ Item 26.1' All Units ofthe test-se*t'employ soldered connections internally. This
IF "A ..'precluded repain 'at ,Field-level due to the restriction on soldering at~

*0' P e'8

.................................



"MAINTAINABILITY EVALUATION/OBSERVATION REPORT"

Report No. _4012-3 Date May 22. 1963 Page 1 of 2

Prepared by Philip Giles & Wilbur Lohss MIS 50-66 Phone 656-6598

Figure A No. 4012 _ Title DA Test Set. AN/GYM-I

Part No. Serial No. 0030053

Demonstration Event ACQ Location Ellsworth D-1 Date April 27, 1963

T.O. Procedures

MAINTAINABILITY CHECKLIST
1 Fault Isolation and Repair N/4 14 Lines and Cables N/F
2 Standardization r1:5,15 Fasteners N/]l

3 Interchangeability N/I 16 Covers, Cases, and Shields 4
4 Packaging and Mounting qi 17 Disposable Modules :N/1
5 Accessibility q/F 18 Test Equipment N/I
6 Work Space q/ 19 Servicing and Handling Equipment NI/

7 Testing and Servicing / 20 Tools N/B
8 Displays I 21 Platforms, Stands, and Shelters ý/V
9 Handles q/ 22 Technical Order /

10 Lables and Marking q/ 23 Figure 'A' N/
11 Controls I 24 Form B/C N/
12 Work Aids 7 25 Specifications N/
13 Connectors and Connections 7 26 Personnel Requirements I

CHECKLIST RATINGS

I Good Maintainability 3 Marginal Maintainability N/A Not Applicable

2 Fair Maintainability 4 Poor Maintainability N/R Not Rated

Rating analyses are provided on attached pages, for checklist Items rated 3 or 4

COMMENTS: The test set was seen in operation briefly. A systematic

evaluation could not be performed but the attached problem was noted.

D2-14934-6 Page 283



4012 TEST SET, DAC AN/GYM-i

Problem

The DAC Test Set Signal Monitor, illustrated in Fig. 2-15, T.O. 21-SM80A-2-3/
is equipped with a programmer panel manufactured by AMP Incorporated.
This panel has no cover. Without a cover to protect the programmer panel
pins they may easily berid or break if some object is dropped on them. Use
of a protective board is called for in the 2-3 technical order Par. 2-33,
Step 9-1 and ae-l.

Recognizing the fragile character of these pins and the impact upon test
set maintenance if the pins are damaged, technicians are using plywood
boards cut to the size of a test board. The plywood is inserted like a test
board when the test set is not in use. This work-around has one limination
and one disadvantage. First, since the plywood can not~be in place when the
test boards are being inserted and withdrawn from the programmer panel,
the pins remain exposed when there is maximum activity around the set.
This is the most probable time for an accident to occur. Second, tiny plywood
slivers fall between the pins and interfere with the contact between the pins
and test board circuitry.

Recommendation:

Install a fixed cover on the programmer panel handle. The pins would be
protected by simply pulling the handle down.

D2-14934-6

Page 284



KADITAINABILITY EVALUATION/ I REPC-T

k pmrt No, TO-4018-1 Date February 8, 1963 P?&o I of 4

Prejared b7. A1Pvnndpr Henschel 1L'8 50-66 rhone_ 6-6263

Figure A No.401Ajl omen Adavter.Group. Test, AN/GSM-61

" .. Dwg. os. 25-33F59 Serial No. 0001

O .0bserved Event N/A.. ' ,Looati , EDL Date February 4 & 5, 1963

7 Title or Description MnIntalnnhlllty Xrva• ation of Flyre A 4018

?,C. Procedures-

1 ' •" A INTAINABILITY CHECKLIST

i Fault Isolation 4 14 Line and Cables 4

2 2 Standardization NE f5 Fasteners

.3 Interchangeability 9/E 16 Covers, Cases, Shields N/A

C Packaging# Mounting 3 17 Disposable Modules 2

"5 Accessibility 3 1S Test Equipment N/A

"6 Work Space 4 19 Servicing# Handling# Equips N/A

"7 Testing# Servicing 3 20 Tools

' 0 Displays 3 21 Platforms, Stands, Shelters N/A

"' Handles 4 22 Technical Order N/E

"10 Labels# Marking 3 23 FitgureA N/E

11 Controls 4 24 Form B/C Form C only 3

12 Work Aids NIE 25 Specifications N/E

-. " 3 Connectors, Connections 2 26 Personnel Requirements .

':~. K *CHEOCIST RATINGS
A .. Good Maintainability .. NA..., Not Applicable

* ' • •., •',: :-3 .'Satisfactory Maintainability ",/0. No Observation.Posbib .
,''. 2. Unsatisfactory Maintainability . /E. Not Evaluated

I Pfoor Maintainability.
:'. atg ana.lyes are provided on suocieding pages, for all. ohecklist Itemi rated 3 or lower,

D2 1403 .
age9* . a
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. . . 6-4018-1 Page 2

Rating Analysis, Figure A Number 4018.

* 42

-A.) A total of eight fuses are mounted within assemblies 25-31605-1,
,25-31604-1 and 25-31603-1. Four are mounted on the 25-32950-4

heat sink assembly which is part of the 25-31605-1 assembly. Two
are mounted on the 25-33020-1 heat sink assembly which is part of
the 25-31603-1 assembly. The remaining two are located in the 25
3&604-1 assembly, one is a spare. Six fuses, three active and three
spare, are mounted on the front panel of 25-31604-1.

* . Recommendation:

''Place all fuses and spares (one spare per active fuse) on the front
panel of their respective chassis. Provide indicating fuses for rapid

* .,. nd positive recognition of equipment malfunction. See MIL-M-26512B
Sect Ion 3. 1. 1.

" , Three sub-contractor manufactured assemblies have printed circuit0 .". -. assemblies (PCA's) which are electrically terminated by wire wrapped
-..• 60connections. The wire route is wire harness to terminal board, then
, .. erminal board to PCA. Examination of the Reference Signal Generator

S. .Chassis 1193071-502, Waveform Converter Chassis 1193072-502, and
". .L '" Electrical Irmpedance Simultor Chassis 1193073- 502 results in the

.. .:.. lowing observations:..

. . ' a,. .) onnThe wire between the terminal board and PCA should have
sufficient slack for at least three teterminations at the PCA end.,

ii..)i•: A. .*!.i This-condition Is not met. o h

.•"-':.•.i'-iForm C:"•.L•'i.. .. Eetia maintennce Siuatonalsiscls for0-0 un respp tsng the wir at

each PCA pin, replace the faulty PCA, and wrap each wire to

S..... :;'"iForm C maintenance analysis" calls forngunwrappingnsthe wire at

the PCA. This method decreases the reliability of the electrical
- .connection, because of the wire having had an extra wrap cycle.

~ C.)'Maintenance technicians may forget the PCA's are wire w~rapped,
"' and pull without first removing the wiring. The results will

'- .) require replacement oftPCA, terminal board, and wiring.

-ell.

.... ,, : .... *-;" :,.s.,;' ' - ..: • h s co d tin i n t me . ... *,

... ' '" ,•-.ah .C pin, repac th.aly',adwa ec iet

• "'' " '-"• th PCA Thi mehod ecreses he eliailit ofthe lectica
.. ,•4 .i, .. ..-.-. P.; ."cneton*eas ftewrehvn a netagwate .286



- O-4018-1 Page 3

1) d.) When the AN/GSM-6l and AN/GJM-15 are being used to check
assemblies for faults, unnecessary downtI me will result If the

I> .. .. fault Is traced to a wire wrapped PCA. This will be the repair
and checkout time difference between a fault traced to an assembly
containing wire wrapped PCA's and one to an assembly tcontaining

. ~~~ modules which are plug-in. >
Y'-recommendation:

Alterntive 1

Invstiat fesibliy o r-design to eliminate the use of wire

* with the plug connector in accordance with Boeing Standard
C45BN-3A or equivalent , and the receptacle in accordance with

Boeing Standard C45BN-1 or equivalent. See STL Document
* . .~ ~ 6120-6882-DU-RDL ..

.. i4~ a. ~**Revise Form C analysis to call out the following remove and replace
4,.,' ..... techniques for wire wrapped PCA's: . .-

Remove. 1Q) Cut each wire as close as possible to the PCA pin.'
E.:, .,~Tag as necessary for identification.

2.) Remove PCA mounting hardware.
3) Remove PCA. .

4~., ~ ';4,) Strip each wire In preparation for wrapping to'
* *,.*~ ~'., .new PCA. If sufficient length Is not available re-,

... ~ 'v~~ .. i--place wire between terminal board and PCA.

~ ~ ''~ i;* ,, £ Istal: *1.) Install new PCA. .

. 4 " ~2.) Install PCA mounting hardware.

. ~;;., , ,3) Use. a wire wrapping tool to connect wiring to PCA.

* t:;~* ~ ~ .'~' ' 4.) Rovie'repaired assembly through test center..

"bt.) "Provide a warning placard within 'assemblies containing wirO
44~ ' A rapped PCA's stating the PCA's are not plug- in tYpe.

, 
.4 r 

., 
-. , 

** 
.* 

'4,



I ,>**~*K .7* - U 0-4018-1 Page 4

) . e. Access panels at the rear of the cabinet are fastened by Phillips screws*

Recommendation:

PTrovide hinged access panels. See MIL-STD- 803 section 10.4.3.5.5.

... See Items 4 and 5.

' .See Item 4. U

10.' Certain removable assemblies weighing over 45 pounds are not marked
.7with their unit weight. An example Is the Programmer Assembly 25-

'**~*Recommendation: .- .* *

Identify unit weight for assemblies weighing ovr 45 ppunds. See WM-
STD-803 section 10.4.3.1

13.': Solder connections are used through out the unit.

Recommendation:..

R~eplug-in assemblies, crimp-on connectors, or components with soldered-
Sn "pig-tail". lead wires to a plug- In or mechanical connectors. See STL
Document 6120-7822-DU-RDI, Maintainability Criteria, dated 16 March 1962.

15. See, Item 5. , .*

-17.- See item 4.B~ :.~.

24. .See Item.4.B * *,1*4

)51 .14934-

~~~~~.~P g '288 4*.. . . . .. . . . . .



NADITAD(nILITr EVALUATIONj•= W REPOIT

s,4rt No. o EO-4018-2 Dat. 2-14-63 Pag ! of 3

Preýpaed by A. R. Smith Li 62-1 4 onO- 866-3761

Filenre A No. 4018 Nomen- Test Adapter Group (Programmer)

Dt'rg. Noe 25-28170-i SeriaL No. 0000002

Obeerved Event ýEauation Locatlo.t VAFB Date.- 2-11-63

Title or Desoription- Engineering evaluation of stepping evitches.

T.O- Procedure ....

"AMAINADIWIITY CHECKLIST

I Fault Isolation + N/O 14 Lines and Cables N/I

"2 Standardisat ion 4 15 Fastener. N/E

3 Interchangeability b 16 Covers# Case., Shields:

A- Packaging, Mounting 2 17 Disposable Modules 4

" Accessibility 18 Test Equipment Nib

6 Work Space N/A 19 Servicing# Handling# Equip. 3

7 Testing, Servicing N/r 20 Tools N10

8 Displays N/A 21 Platforms, Stands# Shelters N/A

""Handles 22 Technical Order N/I

10 Labels, Marking 23 Figure A •

-11 Controls • 24 Form B/C N/IS

.2 Work Aid N/I 25 Specifications N/I
'p - l t n ~ m .H

231 Connectors, Connections 26 Personnel Requirements 2

, - -nn n

' CHECKLIST RAT.IGS

Sood Maintainability N/A Not Applicable
S Satisfactory Maintainability N/9 No Observation Possible.

2 Unsatisfactory Maintainability . NA *Not Evaluated
I Poor Maintainability.,:

Rating ana~yses' are. provided on succeeding pags. ts-ot all checklist itema rated.3 or lower@

".. ."' . .* 2" '. .
.,, ..- •,...,.......V , .' .,, ... D2-14934-6• •ag...



Report Poe VD-4O18-2 Page 2 of 3

Item a.. The evaluation observed was concerned primarily with the stepping

. switches in the Programmer drawer. Other areas were not accessible
"for evaluation; this report will therefore be more concerned with

, • the programmer than any other component of the Fig A 4018.

. a. In general, the Programmer is a very solidly constructed item
and gives a strong impression of over-engineering. Its weight
(in excess of 200 pounds) appears to derive very largely from a

chassis constructed of 34 inch alloy, and from thick bundles of
wires which are broken frequently by terminal boards.

Recommendation

A review of the packaging of the programmer is highly desirable, to

. determine the feasibility of reducing the weight of the unit and the
c complexity of the wiring. Special attention should be given to the

- '. ,, "'.possibility of dividing this unit into two or more units of more
. c•onventional size.

b. A row of three stepping-switches is mounted across the middle
of the upper chassis. The switches are sealed units, approximately

- : . 6 inches by 4. inches on the base, and they are mounted by means of
-hex-haded studs over holes in the chassis so that the connectors

protrude through. There are seven quick-release Bendix connectors
on the base of each switch. One of the studs is used to mount a

"..... "* diode-board, the components being placed on the "inside", that is,
-: .over the head of the bolt. This arrangement causes great difficulty

, , -in removing the stepping switch, since space is very cramped under-
"neath the chassis. The problem is aggravated by the presence of

""..... ."A • two stacks of terminal strips on the side of the unit which impede
,' ' '-"i, .i,.,, free access to the stepping-switch bases. The basically simple

",,tak of removing two components took two hours to accomplish.

-,. , ~.." ' •Recommendation .. -.

"" e. The mounting studs of the stepping-switches should be accessible

"' from above the chassis, i.e., the switches should be screwed down

, . . ", ontothe plate instead of being secured from below.

2. An altersative mounting point should be provided for the diode-

. ',boards, and again this should be removable from above.

" , . 30. The leads to the stepping-switch should be more readily removed

.?',' - * than at present (see item 13). This might include providing longer

. ,., :'..' leads to allow the switch to be partly withdrawn allowing access to 4.
. ,. !the connectors on the underside. ,

. ." Item .. In order to remove the middle one of the three topmost stepping-
%switches, it would apparently be necessary to remove all the connectors

"
4

'•.A.S ;I.; y." from the base of one of the outer switches. The task bristles with .

' .*. difficulties due to the extremely poor accessibility of the seven

, .', *. .",Bendix plugs on the base of each switch. These plugs ar" 8o 08oso1

./.packed that it is only possible to grip them with the fingers and

.. ' "nudge" them &Mundt a process which is painful, tiring, and time-
.. ..o, *;, • * * :,,; r :c n u m ~ , ,/ : -. : •-. -,A'.:-., ,'" ,, . ,•

• . • ., • '. •. ,; . .. . . . , .. . .. , , . .: , . . . • ,*.. .. , . .. . .. . . ..

' . . 4934-6' Page 290
d .. . .



Report No. W-4018-2 Page 3 of 3

This difficulty would remain even if the recomuendations of Item I

were adopted to improve the ease of removal.

Recommendation

The method of making electrical connections to the stepping-
switches should be changed, Ideally these components should be

. : .', ' , . ,p l u g -i n u n i ts. h...

Item 10 The Programmer weighs in excess of 200 pounds which requires the use
of a fork-lift for handling. The unit is not labeled to this effect.

"1 ', . , r Recommendation

A weight label calling for the use of a mechanical hoist should be
,- affixed.

. , eu 13 ?The problem of crowding of connectors on the stepping-switches would
"bi'disposed of by the recommendation of item 5.

. ' It was noted that there is an enthusiastic employment of terminal
' . . - strips throughout the unit. These strips impede access and increase

,.-. cost and complexity, without apparently serving any other function.
S . •.~,. . +,+ ." A bundle of wires will be broken by a terminal strip, with the great

majority of the wires going straight on through to be regrouped into
. .: . :. -a b u n d l e a g a i n . , •.. "

"0. '. . Recommendation .

"" The existing system of wiring should be replaced by a "harness" system.,.:
to avoid redundant break-points. This process would- undoubtedly be

% . -eased by repackaging the unit into two drawers..

I Item,19 It was necessary to employ a hydraulic "1LO-LIFT14 to handle the pro-
grammer in the Vandenberg SMSB, and the process entailed the use of

" ,. . -' six men. If the weight of the unit cannot be reduced, or if the unit
cannot be divided into two chassis, then a suitable handling fixture

, . -• will be required. , •

,-N , , " . :-Recommendation '. ".

It must be verified that a suitable mechanical hoist will be available
* •" + ,* " . ', '• ~ for handling this item. .. ..

",.: teml 26: The apparently simple task of removing two stepping-switches from the
Programmer required the expenditure of 12 man hours. Part of the

, .. effort required the presence of six men to aid In hhndling..

*+'i -... , With proper redesign of this unit it is estimated 'that'the time could

'be. reduced to one an hour or leos.e 1 . A . .

." "• .L ++',o ' .. ,';A' ,,",. ....A'. A ," A ".' ''I '" A" . *-" ",A .jI". " • " ,

A.C.

• e.+ ,:- .. ,,.,. , ,.,,j..',; .'., ,. .,,. ?'.,..:.; , . .. .: D,' 2- 140344 ,• .•, ,.",+



MAINTAINABIiTY _•nVg /OBSiRVATION RE =T

)Report No.* EO-4.o8-3 Date 2-27-63 , I

Pre•ared by A. ,. Smith 6 207-1-761

T F±u.re A No. 4018 Nomen Test Adapter Group
*Dv-e No 25-26876- i No. 5

Observed Event T.O. V&V LocationI VAFB Date 2-25-63

Title or Desoription _ Operational Checkout

T.O. Procedures 33D7-50-3-1 Para. 5-5 thru 5-11

, LINTAINABILITM CHECKLIST

S I Fault Isolation 11. Lines and Cables

"....2 Standardization 15 1 Fasteners

3 Interchangeability 4 16 Covers# Cases# Shields

Packaging, Mounting 1•17 Disposable Modules N

' Accessibility 1. 18 Test Equipment N/0

6 Work Space 19 Servicing# Handling# Eu,. N/E

.Testing Servicing 20 Tools

"8 Displays * " 21 Platforms# Stands Shelters N/

9 Handles 22 Technical Order

•"4 31010 Labels,, Marking 23 Figure _____________ AL

U* 2 Controls 24. Form B/C

"* 312 Work Aids 25 Specifications

13 Connectors, Connections 4 26 Personnel Requirements . l/E

SCXLCKLUIST RATINGS

-.'Good ,Maitainabity Not/A ot Applicable
"3' Satisfactory Maintainability /" O 'No Observation Possible
2 Unsatisfactory Maintainability i/ ' Not Evaluated - -

Rating' analyses an proaided'On suoceeding pages, for all ohecklist Item ratsd*I or' lower

' •.'," ,-.14034-4 -Pge 292



* Report No- WX-4018-3 ae2*

Item 5  Circuit Control Boards have a pair of hooked'projections on the
mating surface which engage a retaining device when the 2elease Randle
ts raised.

It has been observed at VAFB that it Is very easy for an Inexperienced
.operator to damage the unit during board-insertion; if the bottom f
-the board is not firmly pressed inwards until it clicks, the retaining
-pin fouls the ends of the hooks and the great mechanical advantage of

* ,the release handles enables the operator to snap the hooks off with-
7."''out toeling any resistance.

Recrounendation. .

K a. The retaining hooks should be bevelled to reduce the flat end-area,
*' and to allow the retaining pin less chance of fouling.

V .'b The hooks should be strengthened.

ý c*o A cautionary note should be included in all T.O. s dealing with
ICircuit Control Board removal and replacement, especially

*... - 3D750--l.See item 22.

* .. autionary label should be affixed to the cover of eaah board
ýstressing the need to press the board home firmly, before raising
Sthe handles. .

'S mA.', Th rg. A 4018 nameplate'is mounted on the left hand end of the
-ui and is invisible when the unit is used adjacent to 6thir

'Recommendation. .,*

-The nameplate 'should be mounted on a forward-facing surface.'

~..:,~' Iex~. o protective cover is provided for the front of the Programmer
* Drawer when a Circuit Control Board is not installed. At VATS,

~.it is the practice to tape a piece of cardboard in place.

i..,,, ~Recomiendation. .4

-'1. .- A simple plastic dust-cover should be* provided for the front of
* ~ the Programmer Drawer.

~,.Itm 2.a.paragraph 5-71. is somewhat confusing. During Operational Check-
out four test sequences are run, each one with a separate circuit

* octrol board. This paragraph implies that it is not ne0esarY
,.. .. -to turn power off before changing control boards.

*~i1~t~ ,,.urlng the V&V observed the Tost Operator directed the Air Force
,,'technician'to put the A624 into MODEl1 at the end of step it this
ý.ý:. Procedure- removes power from the 0.018 .and makes it safe to change

',. ~. i. boardsq*... *. .

stop~ .',* "'*. d o11o
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"MAINTAINABILITY EVA L UATION/OBSERVA'f ION REPORT"

Report No. EO-4018-5 Date 15 May 1963 Page I of I

Prepared by w- F Lnhss. p- Giles M/S.5Q-66 Phone 656-6263

Figure A No. flg Title Adapter Group, Test

Part No. ..25-3747o-4 __Serial No. 10

Demonstration Event LocationCSA, Ellsworth Date 29 April 1963

T.O. Procedures

MAINTAINABILITY CHECKLIST

I Fault Isolation and Repair 1 14 Lines and Cables NI)

2 Standardization 1 151 Fasteners 3

3 Interchangeability 1 161 Covers, Cases, and Shields 4

4 Packaging and Mounting 2 17 Disposable Modules 2

5 Accessibility 3 18 Test Equipment 2
6 Work Space 1 19 Servicing and Handling Equipment J
7 Testing and Servicing 1 20 Tools /

8 Displays N7t 21 Platforms, Stands, and Shelters /
9 Handles 122 Technical Order /

10 tables and Marking 2 23 Figure A' A/

I1 Controls 1/ 24 Form B/C /
12 Work Aids 3 25 Specifications /A

13 Connectors and Connections 1 26 Personnel Requirements 2

CHECKLIST RATINGS

1 Good Maintainability 3 Marginal Maintainability N/A Not Applicable

2 Fair Maintainability 4 Poor Maintainability N/R Not Rated

Rating analyses are provided on attached pages, for checklist Items rated 3 or 4

COMMENTSs .- _The Adapter Group, Test, P/N 25-37470-4. S/N 10, was used to

checkout a Programmer Calibration Test drawer, P/N 25-22039-59, S/N 156.

The Autonetics Test Center, ACO 0624. C91, was used in conjuction with the

Cabinet Electrical'Equipment, P/N 25-33559-1, S/N 7, which is located on the

top left of the Adapter.
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Item 5 The hinged cover for the electrical cabinet (top left side of the
Adapter) is not used to provide maximum accessibility and con-
venience. The microswitch is jumpered and the top of the drawer
being checked is placed over the cabinet top during drawer checkout.

Recommendation: See the recommendations to items 15 and 16.

Item 10 a. The Adapter has standard Minuteman drawers installed in the
cabinet, proper. Adjacent to the drawers on the cabinet.
structure are identification labels, Al, A2, etc. However, there
are no corresponding labels on the individual drawers.

Recommendation: The drawers should be labeled to correspond
with the cabinet labels.

b. The static pressure tap which is located on the back panel is not
labeled by function or pressure limits.

Recommendation: Provide labels for the pressure tap indicating
function and pressure limits. See MIL-STD-803 paragraph 5.1.2
and 5.1.3.

c. Two toggle switches associated with Test Adapter A and B displays
are not labeled.

Recommendation: Label the toggle switches as to function. See
"MIL-STD-803, paragraph 5.1.1.

d. The connectors on the Adapter, Test Panel P/N 8321500-504, are
marked with plug identification numbers above the plug except
for J13 and J15 which are labeled below the plug. The J13 and J15
labels are not visible from the standing position.

Recommendation: The labels for J13 and J15 should be positioned
above the connector for standardization and readability. See MIL-
STD-803, paragraph 5.1.2 and 5.1.3.

Item 12 Adjacent to the test cabinet a space is provided for placing drawers.
To protect against damaging the Adapter top or drawers a piece of
corrugated cardboard is cut to fit this space.

Recommendation: A permanent protective pad should be included
"in the Adapter design.

D2-14934-6
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Item lV a. The Southco latch on the hinged cover for the electrical equipment
cabinet is difficult to release and tighten, this probably contributes

,) to the unuse of the hinged cover.

Recommendation: Remove the Southco fastener from the hinged
cover and install a quarter-turn winged head quick release fastener
or similar type fastener that can be released or tightened with ease
or mount a knob or handle in lieu of the fastener. See MIL-STD-
803, paragraph 10.4.3.5.6.

b. The rear of the Adapter has a myriad of screws retaining the
panels. Normally the panels are not to be removed, however,
it was noted that the lower left hand panel (viewed from the rear)
was held in place by three screws and 23 screws were missing.

Recommendation: Reduce the number of screws to the minimum
number compatible with RFI design practices. See MIL-STD-803,
paragraph 10.4.3.7.1.

Item 16 The hinged cover for the electrical equipment cabinet has no
protective stops in the open position. The hinged cover swings back
180° resulting in the cover or cabinet getting scratched. It is
necessary to "walk" the cover open or closed by moving to the
side or rear of the Adapter. The cover retards maintenance to
such an extent that the cover micro-switch is jumpered and the

•) cover is left open. An electronics technician recommended that
the slide cover used on the earlier Adapter, 25-26630-1, BGS 72B,
ACO 742, be used for simplicity of operation.

Recommendation:

Provide a protective stop for the hinged cover approximately 1200
from the closed position. In this manner the cover can be closed
or opened and held in the open position without an additional latch
or catch. See MIL-STD-803, paragraph 10.4.3.8.1.3.

D2-14934-6
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MADITA INABILIT fEv~bhWTION/OBSERVAT ION REPORIT

")Report No. EO-4043-1 Date 12-18-62 -Page 3

epAred by A" B. Smith . , 62 _1 hono.866-3761

T .lzur i No. 4043 Nomen Elevator-Work Cage, Passenger & Equipment

Dwg. No. 25-18099 Serial No. 0000004

Observed Event BHT Emplacement Location Vandenberg AFB Date 12-18-62

Title or Description. Utilization

1.0s Procedures

MAINTAINABILITY CHECKLIST

I Fault Isolation N1 14 Lines and Cables 1

'2 Standardization -3 15 Fasteners -

3 Interchangeability 2 16 Covers, Cases, Shields I

4 • Packaging, Mounting 1 17 Disposable Modules N/A

Accessibility 18 Test Equipment N/

6 Work Spae N/A 19 Servicing, Handling# Equip. 3

7 7 Testing, Servicing 20 Tools

8 Displays N/A 21 Platforms, Stands, Shelters NIA1

9 Handles ,.1 22 Technical Order /

"10 Labels, Marking 2 23 Figure A

"11 Controls 3 2 FormB/C

"12 Work Aidse N/ 25 Specifications .. .

33 Connectors#. Connections 26 Personnel Requirements

3 3

- CHECKLISAT INGSU
• "". ./ 4 Good Maintainability N/A Not Applicable

"3 Satisfactory Maintainability " /0 -No Observation Possible
:'2 Unsatisfactory Maintainab•ity N" :. Not Evaluated

" I Poor Maintainability

'ating analyses are provided on suoceeding pages, for :all checklist items rated 3 or lover.

-. g '*9 8
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Item 3. Each assembled work cage at VAFB is regarded as a set of matched parts.
Dimensions vary sufficiently to preclude any useful degree of interchange-
ability. Improved quality control during manufacture 1 the only solution.

* Item a. The mounting bracket for the power cable pulley is too fragile; it can be
distorted by hand. The use of flanged material would improve the situatio's.
It must be noted that the mechanical design of the elevator assembly Is
generally amateurish and out of keeping with standards generally to be
found in an item of military equipment.

"Low reliability of the elevator must be considered as a Maintainability

problem affecting all operations requiring its use. Elevator down-time,
"and journeys to acquire spae units are liable to be quite serious, judg-

"-'-ing by experience at VAFB. See specific Items later. : ; "

" .- Item 5. The relay box must be removed in order to remove the bottom right-hand
trolley-wheel because the nut is obscured by the support frame.

Item9. No handles are provided on the elevator. (see item 16)

"Item 10. There are no labels on the elevator and work cage. Identification Is
. required for lubrication points, lubrication type and frequency, cable
' identification, weight, handling and service points.

--,Item Il. The markings on the control pendants are ambiguous. Opinion amongst
operators is evenly divided as to whether "LEFT" means clockwise or

: ". counter-clockwise looking down the tube. An instruction label should
S " be attached to the pendants.

".'Item 13. All. connectors require several turns to release; there is no apparent
. reason why quick-release connectors could not be utilized.

-. , o lii. Electrical control wires pass down the center of the hoist cable. Con-
siderable trouble is experienced at VAFB with broken conductors, due,

-' . . . supposedly to the use of an inappropriate type of cable. At the present
.' time no work-cage control pendants are serviceable at VAFB. This item is

. .,' ... , *a major contributor to un-rellability of the elevator work-cage. Since
. ths use of combined hoist and control cables is not uncommon it say be

supposed that this problem could be avoided by the use of a suitable 'able,
or an alternative routing method.

Item,15. Difficulty is frequently encountered when assembling the work-cage due
" • ,,, .... , '.'.to burring of the holes for the quick-release pins. This is probably.,

caused by poor dimensional control in manufacture resulting in non-

'aligment of holes. The effect on Maintainability is to increase

assembly tioe by approximately five-minutes per assembly and to add

the requirement for reaming out the holes as required. .

• tem.16, The hoist mechanism is not provided with protective covers. Units
",...........observed have all shown severe handling damage which Is aggravated by

S'-"'the lack of proper hamdles, resting-points for temporary storages, dolly

X:or container.0 .... ',pesifie Items of handling damage are: .. . ..

.. . , a. pover sablereel outer flange beat inwards in several 0laes0 .

• " . ..... ... .. '. *.. .... -' .•....., ' ", D . .... . .34 " 'Pa9e 299



i b. Power Cable Pulley bent inwards.
a. All cables show damage to outer sheath, and kinking that suggests

"- that they have been used as hand-holds.
d. Relay box scored and dented.
e. Power-cable guide-wheels distorted. (The unit is usually placed on

its back in storage, and rests directly on these wheels.)
* f. General damage to paint work and scratching of components.

S ., " g. General dirtiness, with moving parts, such as level-wind mechanism
apparently lubricated with a stiff paste of oil and powdered sand.

'.All of the above types of damage would be avoided if a suitable protec"
" 'tive cover were to be incorporated (robust, hinged with quick-release

. . fasteners, handles and resting points).

Item 19.' See item 16. Unless a cover with proper handles is incorporated, a suit-
.. able handling and storage dolly should be provided.

Item 24.' The Form B does not specify what Maintainability requirements should be
. incorporated into the design.

Item 26. Two men are required to move the work-cage and to mount the elevator.
" - ; It is difficult, however, to see how this can be avoided due to inherent

"difficulties associated with its use in the confined space of the launcher.

' Item'2.o'. The entire Fig. A 4043 is a special item designed to meet unusual require-.
ments, so that a high degree of non-standardization is to be expected,
particularly as far as the work cage and hoist-supporting structures are'

"�) conceerned, .

'S.y

' , ., . , . - .. . ," ' *." . .. . , . ,* ' , ,.. . , - + . . , .' ,
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KDINTAINABILflTY IN"VATI/OBSERVATIONI REM~T

- sport No. EO-4043-2 .. ae 1/25/6,3 -P . ,, -- .o0
Preýared by A. H. Smith ... 6207-1 ono. 866-3761

F! .•,e A No. 4040 NomeN Elevator Work Cage

DIg& No& 25-18099 Serial No. 000007

Observed Event _Repar Lcat•on VAFB-SMS. Dat 1/25/603

Title or Description Replacement of damaged power cable.

M.0 Procedures__

MAINTAINABILITY CHECKLIST

I Fault Isolation N/S. 14 Lines and Cables 3

"2 Standardization 7/E 157 Fasteners WE

3 Interchangeability N/E 16 Coveres Cases# Shields N/E

4 Packaging# Mounting ' 2 17 Disposable Modules N/E

S Accessibility N/E 18 Test Equipment N/E

6 Work Space "/s 19 Servicing, Handlings Equip. N•/

7 Testing, Servicing N/E 20 Toole N/S

8 Displays Ni/E 21 Platforms, Stands, Shelters N/E

9 Handles N/. 22 Technical Order ./S

' 10 Labels, Marking N/. 23 Figure A N/,

3. Controls ./. 24 Form B/C W/E

12 Work Aids N/I 25 Specifications Nie

23 Conneotorso Connections 2 26 Personnel Requirements N/I

* A*.CHECKLIST RATINGS

- . Good Maintainability N/A Not Applicable
S Satisfactory Maintainability i/O No Observation Possible

S'Unsatisfactory Maintainability N/Z Not Evaluated
". Poor Maintainability

Rating analyses .re provided on succeeding pages, for. all checklist itema rated 3 or lower.

, '", , . .. " . .,", " " . " . .. .." .,D -14934-6 Page $01
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Item 4. a. The power cable %as damaged when the cable-drum failed to
" , reel in the slack while traversing, resulting in the

elevator running-over the cable. To remove the power
cable from the drum it was necessary to chip away a hard
"potting" compound which surrounds the cable as it passes
through the "axle" of the drum. This process is time-
consuming and dirty.

The reason for using the compound is obscure; the likeliest
explanation is that it is used to prevent moisture from
entering the drum.

Recommendationt

An alternative method of sealing the aperture should be
employed. Possibly a connector should be placed at this
point with a mechanical clamp to prevent cable movement.

b. On the unit observed it was apparent that the relay-box was
breaking away from its fasteners and will eventually break
loose. The structure:: is supported as a cantilever with
"rivets or bolts at the bottom end.

"Recommendations

The relay box should be braced at the top end, possibly byo . adding a strap between the relay box and winch motor housing.

o,. When the cable-reel is removed the tension in the re-wind
spring must be released by removing the power cable connector
and allowing the end of the cable to pass through the nylon
guide-wheels and around the drum. If the drum is not held
tightly, it unwinds rapidly, and the rewind spring becomes
disengaged from the "axle". It is then necessary to open"" ' :' ... :'•'" the spring mechanism to relocate the inner end of the spring

into the slot.

Recommendations

The innermost turn of the rewind spring should be slightly
smaller in diameter than the axle, so that it will auto-
matically re-engage upon rotation of the drum.

Item 1). It is not possible at present to check-out the elevator mechanism
at the SUSA because the power cable connector does not fit any

existing power outlet.

.•commendations

A spare Power. and Comnunications Distribution Box (08-3508)
"should be provided for the Support Area to faoilitate check-

'. .out of the elevator mechanism.

SD2-14934-6S' .. .... :,. • • " :'" " ' :Page 302



Item 14. When replacing the powor cable, It is necessary to disconnect the
cable from the slip-rin~g mechanism.

The leads from the slip-rings are all white, resulting in the
necessity to draw a diagram to enisure correct replacement.

Recommendations

2!h* leads from the slip-rings should be color-coded to agree
with the color coding of the power cable#

.7.

* D2-14934-6
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XAWTAINABILZT ==MWJVBSERVAT ION REPF8T

ReRport No. EO-043-..3 Date March 29*, 1963 _ Page I o P

Prpared by A. R" Smith 6207-1 866- 61

Figure A No. ,4o43 Nomen Elevator Work Cage (Now Model)

Dwg. No. 25-18099-,. Serial No.

Observed Event Proof Loading Location VAB Date March 26, 1963

Title or Desoriptio ....

T.O, Procedures.__

MAINTAINABILITY CHECKLIST

I Fault Isolation N10 14 Lines and Cables

Standardization 4 15 Fasteners 4

3 Interchangeability 4 16 Covers, Cases, Shields 2

4 Packaging# Mounting 3 17 Disposable Modules

5 Accessibility 4 18 Test Equipment /0/

6 Work Spaoe /A 19 Servioing, Handling, Equip. /0

7 Testing# Servicing 20 Tools 4

8 Displays /A 21 Platforms, Stands,, Shelters I/A

9 Handles 2 22 1Technical Order

10 Labels, Marking 3 23 Figure A lB

II Controls 24 Form B/C V

12 Work Aids Vb 25 Specifications l
33 Connectore, Connections 26 Personnel Requirements

CHECMIST RATINGS

' Good Maintainability N/A Not Applicable
Satisfactory Maintainability Nb No Observation Possible

2 Unsatisfactory Maintainability N Not Evaluated
I Poor Maintainability

"Rating analyses are provided on succeeding pages, for all checklist item rated 3 or lower.
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Report No. 0-4•043-3 Page 2 of 3
S -,

Item Ii Traversing of the hoist mechanism is affected by a knurled drive
wheel. On the equipment observed, the knurling was becoming smooth,
even though it is a comparatively new item. If the wheel is prone
to losing its roughness, difficulties in traversing the elevator
may result#

Recommendation.

The traverse drive-wheel knurling (or "tread") should be cut deeper.

Item 9 The hoist mechanism is not provided with handles, and it is a
fairly heavy item. The use of connectors, cables, and mechanical

, protrusions as grasp areas is very likely to result in equipment
or personnel damage.

Recommendation.

Suitable handles should be provided in accordance with section
'10-4-3.2 of MIL-STD-803, to allow two-man lifting of the unit.

:4 Since the unit is mechanically asymmetrical, the location of the
handles is quite important, and should facilitate both installation
and bench handling.

It.. 10a. There were no weight labels on the units observed, although both
work-cage and hoist mechanism appear to weigh* more than 45 lbs.

"Recommendation.

The units should bear weight labels per section 10.4.3.1.1 of WIL-
STD-803.

b, The labeling of the control box in the work cage remains ambiguous.
"If the operator is facing the missile, he is then in a position to
read the control button labels "right way up"; the left button,
"however, would cause the cage to traverse to his right. If he

. faces the wall, the left button would cause the cage to traverse
-left, but he would be reading the labels upside down.

* Recommendation.

" : The labels should be turned around so that they are consistent with
-. direction of motions and arrows should be added to the labels to

• .' 1" •remove any remaining ambiguity..... . "

"'"Item 13 The connectors employed are the multiple-turn variety.

Recommedation.
Single-turn, quick release type connectors should be employed.

"2-,14934.-6 Page 305
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Ite. 14 Due to the lack of handles, loose cables on the hoist mechanism
provide attractive grasp points. Such usage would certainly result
in damaged cables.

Recommendation.

If a suitable protective cover can not be provided for the hoist
mechanism (see item 16) the loose cables should be cleated down

. or protected by other means.

* Item 16 a* The elevator hoist assembly is not provided with a protective cover*
Cables, connectors and mechanical devices (such as the level wind
mechanism) are therefore liable to handling damage as well as to the
harmful effects of exposure to dirt..

Recommendation.

A robust, easily removable, protective cover should be added to the
elevator hoist mechanism.

. be J1 and J2 on the hoist mechanism, and a connector on the Jack-box
in the work-cage, were provided with loose plastic dust-caps.

Recommendation.

". Captive dust caps should be provided. ''

Item 26. In the new work-cage configuration, the electrical control and com-
, , munications conductors are no longer incorporated into the hoist

' 'cable, but are carried in a pendant cable which is stowed in a
. , canvas bag at the side of the work-cage. This arrangement calls

S" " for the work-cage operator, or the second passenger, to stow the
cable in the bag as the work-cage rises. This arrangement could
be undesirable if the operator were in a situation calling for his
undivided attention.

Recommendation.

. This cannot be considered as a serious objection, because it would
_..:probably do no harm to allow the cable to remain "un-furled" if the

operator was unable to attend to it. It is conceivable, however 9

- that the loose cable could be hazardous under especially difficult
. conditiona, and it is therefore recommended that a cable-reel
be incorporated on the work-cage to take up the slack automatically.

0 .... 2-14934-6
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"MAINTAINABILITY E.UX17A' ý=M/OBSERVA TION REPORT"

Report No. Eo-4•43-4 Date April 26. 1963 Page I of 5

(' Prepared by, A. H. Smith M/S Vl-07 Phone_866-3761

Figure A No. W43 Title Elevator Work Cage (New Model)

Part No. 25-18099-2 Serial No. 6

Demonstration Event 595-6 Location VAYB Date April 24, 1963

T.O. Procedures T.O. 21-SM80A-2-10 Section IIl (1 May 1962 changed 16 April 1963)

MAINTAINABILITY CHECKLIST
'1 Fault Isolation and Repair I1 14 Lines and Cables

2 Standardization 1. 15 Fasteners FA

3 Interchangeability 1 16 Covers, Cases, and Shields 3

4 Packaging and Mounting 3 17 Disposable Modules N/A
Accessibility N/I) 18 Test Equipment N/A

6 Work Space 3 19 Servicing and Handling Equipment P/E

7 Testing and Servicing 1 20 Tools '1

8 Displays 3 21 Platforms, Stands, and Shelters N/A

9 Handles 3 22 Technical Order 3

10 tables and Marking p/A 23 Figure 'A' p,/H

11 Controls 3 24 Form B/C N/H

"12 Work Aids NI/ 25 Specifications N/H

13 Connectors and Connections p/ 26 Personnel Requirements P/A

CHECKLIST RATINGS

I Good Maintainability 3 Marginal Maintainability N/A Not Applicable

2 Fair Maintalnabllity 4 Poor Maintainability N/R Not Rated

Rating analyses ate provided on attached pages, for checklist Items rated 3 or 4

COMMENTSt Observation was made of usage of the Figure A _443 during a Category II

Missile Emplacement at Vandenberg AFB.

The rating P/1 is used to indicate that the item has been previously evaluated,

so as to avoid unnecessary repetition.
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Report No. ZO-4043-4 Page 3 of5

b. The construction of the cage itself should be changed so as to
allow direct entry from the sides, rather than having to climb
over the sides or through the back. This could be accomplished
if the cage sides were made into hinged doors, with suitable
interlocks and safety devices to prevent motion with the doors
open etc. This recommendation is independent of (a) above.

Item 8 The electrical trouble-indication lights on the distribution
box (located in the upper equipment rrom on the launch tube wall)
are supposed to glow "dimly and with equal brilliance", and according
to a warning on the distribution box and in paragraph 3-6 of T.O.
21-SM8OA-2-10, operation should not be continued if either or both
lights are out or glowing with full brilliance. During the test

" * observed some confusion existed for awhile due to a difference
of opinion among the operators as to whether or not the lights
were glowing with the proper brilliance.

Recommendation.

The trouble-indicating display should be altered so that interpre-
tation is unambiguous. Paragraph 4.3.2 of MIL-STD-803 states that
"coding techniques shall be selected from the following methods:
a) color b) size c) location d) shape." The use of degrees of
brightness is not recommended.

Item 9 It was observed that the elevator support structure was lowered
down the access shaft and hoisted onto the launch tube assembly
door by means of a rope tied around the cable-drum. Although the
T.O. clearly states that the unit should not be suspended by the
drum alone, the drum is such a natural choice that it is inevitable

* that it will be frequently used in this way. If proper and obvious
handling-points were provided, this situation would not exist.

Recommendation.

The elevator should be provided with convenient, efficient,
labeled handling points. (see EO-4043-1)

Item fl On two occasions during the test observed, the elevator hoist was
inadvertently operated; once by an operators elbow and once by an
operators knee*. On both occasions considerable consternation was

* . shown by the occupants of the cage.

. eooomendation.

The "Up" and "Down" buttons should be surrounded by a raised edge
to prevent inadvertent operation.

*• D2-14934-6
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Report No. EO-4043-4 Page 4 of 3
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Item 16 It was observed during the test that on one occasion a work-cage
passenger reached the Launch-tube access door by climbing over the
safety barrier; this is fairly common. As he stepped down, how-
ever, the top bar fell away from the wall. Inspection revealed
that all four horizontal bares of the barrier were not pinned to
the wall, but were merely resting on the pins. This was, of course
an extremely hazardous situation, and it arose because of the great
difficulty encountered in making the barrier fit. It appeared as

. though the verticals of the barrier were bent towards the wall, so
that it required considerable force to push the horizontals back

.. far enough to insert the pins. Inspection showed that the verticals
were reasonably straight, however, and it could not be readily dis-
covered why the barrier was so hard to install.

Recommendation.

Dimensions of the safety barrier should be examined for an additive-
tolerance, or other condition that could cause this difficulty.

Ite. 22 a. It was 'the opinion of the operators, after completeing installation
of the Elevators Support Structure that a more convenient method
of installing the roller cable could be utilized, which would elimi-
nate the use of a stepladder on the launch tube access door, as

') called for in step J. of paragraph 3-6 of T.O. 21-SM8OA-2-10. The
.. proposed method would be as follows:

a..For units incorporating TCTO 35A4-2-31-501 perform the
following:

1. Remove cable and roller assembly from carrying fixture,
and pass far end through elevator access door so that
it hangs down onto launch tube access door.

2. Plug one end of special prupose electric cable (figure
"3-3A) into distribution box. Connect other end to
roller cable connector on launch tube access door.

3.' Pull roller cable up and insert rollers into exposed
support rail channel to the left of the open elevator
access door.

.. Plug roller cable into relay box and attach cable
support to support structure framd,

5. Close and secure elevator access door with support
structure mounted on support rail.

Recommendation.

0 The method of installation suggested above should be evaluated, and
if found to be acceptable, T.O. 21-SM8OA-2-10 paragraph 3-6 a.
should be appropriately changed.
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be The method of passing the elevator power cable through the launch
tube vail as shown in Figure 3-3A of T.O. 21-SM80A-2-10 does not
agree with the method shown in Figure 3-5A. In Figure 3-3A the
cable is shown passing through the launch tube access door, whereas
in 3-5A it is shown passing through an unidentified hole, presumably
the autocollimator window..

Recommendation*

Figure 3-5A should be corrected to agree with the instructions
given for installation of the elevator support structure (paragraph
3-6).

4.

0 "
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WAINTAINABILITY.EVALUATION/OBSERVATION REPIRT

ýeport No. E0.4095-1 Date 1/22/63 Page 1 of

U' ad, A. H. Smith . 6207-1- pho 8 866-3761

Figure A No. 4095 N omen SSCBM

D,;. No.' 25-31150 Serial No.

Observed Event_ USAGE Location VAFB Date. 1/21/63

'Title or DesoriptioR_ Inspection of tie-down hatch fasteners

T.O. Procedures_______

WAINTAINABILITY CHECKLIST

I Fault Isolation NI Lines and Cables N1

'2 Standardization N/E 15 Fasteners 2

I Interchangeability N1 16 Coveres Cases, Shields N1
-) 4 Packaging# Mounting N/A 17 Disposable Modules N/A

5 Accessibility N/O 18 Test Equipment N/

6 Work Space N10 19 Servicingo Handling, Equip. N10

7 Testing, Servicing N10 20 Tools N10

S DisplayBanDiepas N/A 21 Platforms, Stands, Sheltersl N10

Nbanle 22 Technical Order N/N
10 Labels, Marking N/E 23 Figure A N/E

11 Controls N/A 24 Form B/C N/E

12 Work Aids N/A 25 Specifications N/E

13 Connectors* Connections N10 26 Personnel Requirements Nb

CHECKLIST RATINGS
G Good Maintainability N/A Not Applicable
S Satisfactory Maintainability N1O No Observation Possible

*• 2 Unsatisfactory Maintainability N/E Not Evaluated
I Poor MaintainabilityI

Rating analyses are provided on succeeding pages, for all checklist items rated 3 or lower.
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Item 5 TIE-DOWN ACCESS HATCH QUICK-RELEASE FASTENERS

()Considerable difficulty is being experienced at VAFB with the quick
release fasteners, which are of a somewhat specialized design.

The locking-piece is loose on the shaft of the fastener, the two
items being threaded. When the fastener is first tightened up, the
locking-piece runs up the screw. When disengaged, the locking-

"" piece remains high on the thread. Next time the hatch is installed,
the locking-piece will not engage. Usually attempts are made to
force the piece to engage by using pliers or wrenches. This damages
the locking-piece and engagement springs.

In attempting to solve the difficulty, the locking-pieces are some-
times crushed by pliers etc. to attempt to "freeze" the locking-piece
"onto the shaft of the fasteners; this is not usually effective, and
results in a change in the method of operation, whereby the fasteners

. are almost acting as 900 turn quick release fasteners. It does not
lock the pieces together effectively, and usually aggravates the
problem.

It does not appear to be understood that the proper method of operation
"' is to run the locking-piece out towards the end of the threaded shaft

before installations After the initial 900 turn, the locking piece
should engage the retainer and stop, and the hatch should then be
tightened down by screwing the fastener up. When the hatch is removed,
the locking-piece usually disengages before it has run out a sufficient
distance,

The actual cause of the difficulty is considered to be lack of training
in the use of these special fasteners. It is not desirable, however,
to employ fasteners whose method of operation is so easily misunder-
"stood.

The situation would be improved by the use of a different type of
•-fastener, however, if this is considered to be unjustifiable, then
-a decal should be affixed to each hatch drawing attention to the need
to run out the locking-piece before installation is attempted. The
I item should also be brought to the attention of the training groups

* responsible..
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M .TA INABILTY PALUV=/OBSERVATION REPORT

,->Report No. FO-4152-1 Date 2-21-63 Page 1 of 4

Prepared by A. H. Smith ./s 6207-i phone. 866-3761

Figure A No. 4152 omen Electrical Test and Maintenance Table FN-136/GSM-82 (v)

Dvg. No. 25-34145-1 Serial No. 0000001

Observed Event. V&V Location. VAFB Date 2-18-63

Title or Desoription T.O. V&V

?.0. Proaedureso 31X3-12-8-2 Paragraph 11.

KMADTAINABILITY CHECKLIST

I Fault Isolation N/O 1.4 Lines and Cables 4

2 Standardization 4 15 Fasteners 3

e 3 Interchangeability 4 16 Covers, Cases# Shields 4

. 1 Packaging, Mounting 1 17 Disposable Modules N10

5 Accessibility 4 18 Teat Equipment 4

6 Work Space 4 19 Servicing, Handling# Equip.

* 7 TestingServieing 3 20 Tools 4

Displays 21 Platforms, Stands# Shelters N/A

- ade 22 Technical Order3
4 3

10 Labelse, Marking 3 23 Figure A N/E

11 Controls 24 Form B/C Ni

12. Work Aide 4 25 Specifications N/E

1323 Connectorse Connections 3 26 Personnel Requirements 4

CHECKLIST RT4
G Good Maintainability N/A Not Applicable

3 Satisfactory Maintainability , N/0 No Observation Possible
2 2 Unsatisfactory Maintainability N Not Evaluated
I Poor Maintainability

Rating analysee are provided on succeeding pages, for all checklist Items rated 3 or lower.
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Report MD-4l52-1 Page 2 of 4

Item 4. a. To date one Adapter Connector and 3 Dummy Loads have been found
to have connectors transposed. They are: HX-4284 Adapter
Connector Dummy Decoder;Dummy Loads, Electrical DA-304, DA-305,
DA-306. This is not strictly a maintainability problem, but
the situation must obviously be rectified if these items are to
be used.

b. The Fixture, Cooling Air, Part No. 25-35685-1 is designed to
permit rotation of the drawer under test to gain access to the
underside. The cooling air is supplied through a rotating joint,
no doubt quite a costly feature, presumably to allow rotation
while power is applied. The design of the trolley however is such
as to prevent rotation of the drawer when it has an adapter and
tables attached. It is necessary to remove all cables, and the
adapter in order to rotate the drawer.

"l•ecommendation.

The "table-top" structure of the trolley should be eliminated,
since it is quite useless in its present form. It is too narrow
to serve as a work surface. The rotating joint of the drawer
fixture should be supported by simple vertical posts rising
directly from the base structure, This would permit free access
to the fixture and would permit rotation without dismantling of
the test set-up. The cost of the fixture would also be consid-
erably reduced by elimination of the decorative plastic and wood

.�2 .- elements of the present fixture, together with elimination of the
remarkably complex and expensive swivelled stainless steel handle.

Item 5. When a drawer is mounted in the Fixture, Cooling Air, it is not
possible to remove the dust covers from the drawers without die-
torting them, because the openings top and bottom are a fraction
of an inch too small.

Recommendation.

The size of the access holes should be increased to allow instal-
"lation and removal of dust covers while a drawer is in the fixture.

Item 7. AVTRON T242B LOAD-BANK ELECTRICAL is adjusted by using a Multi-
meter and test leads (see paragraph 11-19d of T.O. 31X3-12-8-2)
but the terminals of the load bank have no provision for inserting
test leads. This requires the operator to press the leads against
the terminals manually while adjusting the load bank with his third
Mand. This procedure could also result in error due to poor eleo-
trical contact.

Recommendation.

Ha Roles should be drilled in ends of the terminals to acoomodate
banana jacks.

" be Provision should be made for measuring the resistance at a proper
Jack on the panel of the Test-Set, Voltage Regulators, Programmer
Group TS-1?94/OSM(v).
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Item 8. Paragraph 1l-21g calls for the use of the OHMS Xl~scale to
C measure 30 ohm resistance of the load bank.

Recommendation.

* The OHMS flO scale will give a more accurate reading in this case.
""* The T.O. should be changed to this effect.

Item 10. a. During Voltage Regulator checkout, W-18 is connected to the Load
Bank Electrical. The terminating lugs of W-18 are indistinctly
marked as El and E2 by means of a molded impression. T.O. 3lX3-
"12-8-2, Figure 11-1, refers to these terminations as P2 and P3.

Recommendation.

A yellow adhesive label identifying the terminals as El and E2
"should be affixed, and the T.O. Figure 11-1 should be changed

S ,"to agree with the hardware.

b. The AVTRON T-242B Load Bank has no weight label although it weighs
around 70 pounds.

Recommendation.

"*A weight label should be affixed.

Item 13." a.: W-16 is connected to the Airflow Interlock connector on the Fixture,
S.Cooling Air during drawer testing.

. The cable terminates in a connector which is approximately 7 inches
"in length while being only Y" in diameter at the point of entry
into the socket. Almost any accidental blow will break this
connector or the socket.

. This problem is fairly common throughout much of the equipment
employing Pyle National connectors, but is especially hazardous

• ".' ;" •. , .. • • ... in the thinner ones. It seems amazing that a seven inch "lay-

back" is required to connect three conductors.

S. .Recommendation.

"-An attempt should be made to provide a more'practical connector
in this application. Preferably an investigation of wider scope
should be initiated to determine whether Pyle National connectors
should be used at all on test equipment, on account of their
excessive bulk and use of multiple-turn connections.

In some applications, the use of strap wrenches and torque-wrench
' ' ' .. kits is being advocated for these connectors, which seems absurd

when it is recalled that these applications are for static ground-
.'based test equipment.

It seems almost certain that a.better connector should be available
' at or below the price of these items, which would incorporate the
desirable features of quick connect/disconnect, and ruggedness.
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Item 13. b. W-18 of the test set-up is terminated by flat circular terminal
.) lugs. In order to connect these terminals it is necessary to

remove the retaining knobs on the T242B Load Bank; it is then
discovered that it in not possible to screw the terminals down
tightly because the lugs are not long enough to clear the shoulders
"of the knobs.

S.. Recommendation.

S .The terminal lugs on W-18 should be longer and more robust and
should be of the open-sided variety.

Item 15. The fasteners used to lock an Adapter on the back of a drawer tend
to swing out when the drawer (minus adapter) is rotated and catch
on the "table-top" surface of the Cooling Air Fixture. In one
ease the fastener broke off.

• .... Recommendation.

S-If the recommendation of item 4b is not accepted, these fasteners
should be replaced by a spring variety that will remain close to

" .. the side of the drawer fixture when disengaged.

"Item 19. Deficiencies in the Fixture, Cooling Air have been dealt with under
. item 4.

* Item 22. a. T.O. 31X3-12-8-2, Figure 11-1, refers to the terminals of W-18 as

P2 and P3. (See item 10.)

"Recommendation.

"" The T.O. should be revised, identifying the terminals as El and E2
to agree with the hardware. Flagnote 1 should be similarly revised.

b..See item 8.
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"MAINTAINAB ILITY EVALUATION/OBSERVAT ION REPORT"

Report No. 4152-3 Date May 23, 1963 Page 1 of 2

Prepared byPhilip Giles and Wilbur Lohss M/S 50-66 Phone 656-6263

Figure A No. 4152 Title Test Equipment Electronic Facility Base Maintenance

Part No. 25-34145-1 Serial No. 000 0009

Demonstration Event Unscheduled Location Ellsworth CSA Date May 3, 1963

T.O. Procedures

MAINTAINABILITY CHECKLIST

I Fault Isolation and Repair N11 14 Lines and Cables N/i
2 Standardization N/] 15 Fasteners N/7

3 Interchangeability N/} 16 Covers, Cases, and Shields NIT

4 Packaging and Mounting 4/R. 17 Disposable Modules NIT
5 Accessibility 3 ' 18, Test Equipment N/I
6 Work Space N/ý 19 Servicing and Handling Equipment N/I

7 Testing and Servicing N/4 20 Tools N7I

8 Displays N/I 21 Platforms, Stands, and Shelters N/I
9 Handles N/1 22 Technical Order /

10 Lables and Marking / 23 Figure 'A' N/

11 Controls / 24 Form B/C N1.

12 Work Aids / 25 Specifications /
13 Connectors and Connections N/426 Personnel Requirements I/N

CHECKLIST RATINGS

I Good Maintainability 3 Marginal Maintainability N/A Not Applicable

2 Fair Maintainability 4 Poor Maintainability NA Not Rated

Rating analyses are provided on attached pages, for checklist Items rated 3 or 4

COMMENTS_
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Figure A 4152

TEST EQUIPMENT,ELECTRONIC FACILITYBASE MAINTENANCE AN/GSM-82

Problem: Fasteners

The back of the test bench has 2 upper panels that are riveted to the bench
frame. When facing the rear of the bench, inspection will show the lower left
panel is fastened by 36 phillips screws. Connectors are installed in the lower
right hand panel. The riveted panels are a poor maintainability feature. This
is true even though the drawers are replaceable from the front since wiring
is contained in this part of the bench. Restricting access to this area is
incongruous with providing a removable panel to an area housing only several
removable storage drawers.

Recommendations:

1. The conservative use of standard round head screws is recommended in
i place of the rivets.

2. Reduce the number of screws used to fasten the lower left rear panel.
Use standard round head screws instead of phillips screws.

D2-14934-6
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'AINTAINADILIT• rALUATIO!(/;.&": ,, ,.' 'MorT

(. Report No. - Date 11-7 , Pago.L _ot

Prepared by.R. T.. Stearns . M/J 8Q Phone 6-&263

-Figure k No.-4252 omen Code Inserter Verifier,

Dwg No. 25-3223-1 Serial No. 0001

Test No*. Inspection. Held at MPC
aJ ORG 0 Soheduled

Maintenance Level 1311.14Type 0 Scheduled
13 Field C) Unscheduled

0 Depot

MAINTAINABILITY CHECLIST

1 Standardization 13_ Displays '

2 Interchangeability 4 14 Handles

3 Packing & Mounting 15 Fasteners

4 Accessibility I 16 Covers, Cases, Shields

5 Work Space [/t 17 Platforms, Stands & Shelters NA
6 Conneotors & Connections 3_18 Labels & Marking 3

7 Fault Isolation N/A 19 Disposable Modulea NIA

'8 Lines & Cables N/A 20 Technical Orders

9 Test Service Points N/A 21 Figure A -

o0 Test Equitpment : N 1A 22 Form B/O 2

11 Tool. •2, Model Specification

1. Contr9le __• 24 Personnel Requirements 3

KDiXTAiNADILITY P2IDLEMSe

N sOTE: Se attached sheets by item number. Items rated three and under have

eoments. N/A means Not Applicable. N/R means Not Released!

*," .' ,. . D2-14934-6
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Item 1. Phillips head and high torque bolts were used to mount the cover plates on
the following drawers;

0 a) Power supply 25-32988-1.

b) Coder Unit Code Pack.

a) Coder Unit Launch Control.

It is recommended that only one type of bolt be used to mount all cover
plates.

Item 3. The lower row of Phillips head bolts holding the cabinet blower screens
in place are inaccessible. It is recommended that hex head bolts be used.

. This would permit the use of a ratchet wrench.

If the lower lever, of the Coder Unit Code Pack Drawer, is depressed,
without a code pack in position, the unit may jam. This results in a
requirement for repairs. It is recommended that this lever be interlocked,
so it. can't be depressed or will not jam when a code pack is not in position.

Item 4. To remove the Indicator Code drawer the Code Unit Code Pack drawer had to
. be removed. This is due to the interference of the upper control lever of

. the Code Unit drawor, It is recotmended that the lever have a slight bend
. built into it, thus giving the required clearance.

To repair the Set Code switches on the Code Unit Launch Control Drawer the
"front panel must be removed. To remove the front panel the drawer cabling

() harness must be removed. To correct this a complete redesign of the mount-
ing would be required.

Item 6. Almost all connections to relays, lights, resistors, and other parts are
: soldered. Many of these parts could be made plug-in or have screw terminals.

Item 11. Two types of screw-drivers are required to remove covers from some drawers.

If all the hold down bolts had the same type head the problem would be
. , solved.

A special tool is required to install or remove the plug-in modules of the
Verifier Unit drawer. It is recommended that the fasteners be changed to
the sloted knob type thus eliminating the need for a special tool.

Item 15. Items 1, 3 and 11 cover the misusage of fasteners.

Item 18. Labels could not be found for connector receptacles on or in the following
units:

a) a) Blower connectors on both cabinets.

" b) The power input cable connector to the cabinet.

.o) The Indicator Code drawer,

d) The Coder Unit Launch Control.

*"D2-14934-0 
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Item 18. (Continued)

Labels could not be found for the followinG parts:

a) One resistor in Control Power Supply 25-32984-1.

b) One relay (K-3)'in the Verifier Unit Indicator.

Item 21. The Figure A does not have Maintainability requirements in it.

Item 22. The Form C does not cover the Repair of the Figure A.

.Item 24. Maintenance personnel'must be capable of soldering to maintain this
equipment.
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"MAINTAINABILITY EVALUATION/OBSEI.VA'fION REPORT"

Report No.EO-4278-1/4038-1 Date May 24. 1963 Page 1 of 4

Prepared by A, H, Smith MIS V-07_Phone_6L-=.._

Figure A No. 4278/4038 Title TE TO LAUNCHER ENVIRONMENTAL SHELTER/BARRIER SET, LAUNCHER
ONMING, SAFETY, PRU-2/E

Part No. Serial No.

Demonstration Event usage Location VAFB Date May 20, 1963

T.O. Procedures T.O. 21-SM8OA-2-2. Paragraph 6-12

MAINTAINABILITY CHECKLIST

I Fault Isolation and Repair IRI 141 Lines and Cables N/A
2 Standardization N/A 15 Fasteners 13
3 Interchangeability 2 16 Covers, Cases, and Shields I/A
4 Packaging and Mounting 4 17 Disposable Modules /A
5 Accessibility N/A 18 Test Equipment I/A
6 Work Space 1. 19 Servicing and Handling Equipment I/A

7 Testing and Servicing N/A 20 Tools I,
8 Displays N/A 21 Platforms, Stands, and Shelters 4/A

9 Handles N/A 22 Technical Order 3
10 Lables and Marking 3 23 Figure 'A' I/R
11 Controls N/A 24 Form B/C 11R

12 Work Aids N"A 25 Specifications I/R
13 Connectors and Connections N 'A 26 Personnel Requirements 2

CHECKLIST RATINGS

1 Good Maintainability 3 Marginal Maintainability N/A Not Applicable

2 Fair Matntainablllty 4 Poor Maintainability NA Not Rated

Rating analyses are provided on attached pages, for checklist Items rated 3 or 4

COMMENTS, Erection of the Figure A 4278 and Fix. A 4038 was observed at 394-A-6

-during the empacement of a Category I WinS I Flight Test Missile
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Report No. EO-4278-1/4038-1 Page 2 of 4

Item 4 a. TheFigure A 4278 and Figure A 4038 combine to form a very
complicated structure, having more than one hundred component
parts. During the observed erection a group of technicians,
varying in number from 3 to 9, took two hours to reach a
point at which the missile could be lowered. At that time
approximately forty components parts remained unused on the
apron. It is true that the operation was not performed per
T.O. instructions, nor by a properly structured and trained
team, but the men were experienced operators and the diffi-
culty they experienced is considered by the writer to be an
indication of excessive complexity of this equipment.

Recommendation.

A re-design effort should be initiated with the general
objective of simplifying the structure and reducing installa-
tion time.

b. The Figure A 4038 safety barrier which surrounds the environ-
mental shelter consists of two rows of horizontal telescoping
bars which lock into position on uprights. Two questions
arise in connection with these items:

•. The telescoping tubes are quite close-fitting and could
be susceptible to jamming if grit or corrosion should
appear inside the "sleeve". If the tubes do jam they
will preclude assembly of the barrier.

2. The tubes are rather bulky, and the process of installa-
tion is time-consuming.

Recommendation.

.The requirement to use solid bar hoizontals should be-re-
evaluated. An integral chain-and-upright system would be
very much simpler and quicker to install and would be less
susceptible to deterioration with time.

a. A set of kick-plates are provided with the Figure A 4038,
consisting of pairs of telescoped pressed-steel plates to
be attached at both ends to the uprights of the safety
barrier. During the usage observed the opinion was freely
expressed by the crew that these items would probably "get
lost" because their usefulness was questionable and they
are rather bulky and troublesome to install (see also item
lv). •
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eport No% W-4278-1/4038-1 Page 3 of 4

Recommendation.

If the solid-bar safety barrier is replaced by an integral
chain-and-upright assembly, the kick-plate function could
be satisfied by an extra chain at ankle height.

d. The wooden rods, straps and support beams (items 3 and 11
in Figure 6-36A T.O. 21-SM8OA-2-2) between the lower end
tubes of the Fig. A 4278 and the TE do not appear to serve
a necessary function. During the observed erection, these
items were installed after the "tent" had been attached and
they appeared to do no more than raise the "belly" of the
end-panel a few inches.

Recommendation

In the interests of simplification and time-saving in erecton,
these items should be deleted.

If these items are intended to provide extra support in especi-
ally inclement weather, then it should be made clear in the
T.O. that their use is conditional.

e. The rail retainers (items 4 in Figure 6-33 T.O. 21-SM8OA-2-2).
are marked with a direction to "Torque to 500 in. lbs", this
Xnstruction appearing also in Figure 6-33 of the T.O. There

not a way to attach a standard torque-wrench to the
fitting, nor is an adapter provided. Furthermore the need
to apply a measured torqueing moment is questionable.

Recommendation.

This torqueing requirement should be deleted.

f. The receiving holes for the Rail Retainers were corroded,
makin firm-assembly of the side tubes difficult.

Rbecommendation.

The receiving holes should be fitted with dust caps when not
in use, and should be coated with a lubricating inhibitor
such as silicone grease.

Item 10 a. In three instances during the observed erection of the Shelter
franevork, beams were mated with the wrong orientation, i.e.
one item rotated 1800 with respect to its mating part. With
reference t'o the identification numbers used in Figure 6-33
"of T.O. 21-S180A-2-2, the elements aismated were&

1. Support beams 10 and 1l
2. Beam 12 and 13
3- 3. 15 tn beams 3
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Recommendation.

Some form of keying the mating tubes would be desirable, however,
It is believed that the problem would be satisfactorily relieved
by the addition of clear indexing marks.

b. Installation of the tent panels was complicated by difficulty in
identifying the correct panels.

Recommendation.

Each panel should bear some form of identification to make its
location apparent. An all-over pattern or color would be most
desirable, although a picture-symbol would probably be quite
adequate..

Item 15 The Safety Barrier kickplates are secured to the uprights of the
barrier by means of two leather straps-and-buckles at each end.
This method is unduly pernickety, and may prove to be quite im-
practical in freezing conditions, or when the buckles become
corroded in time.

Recommendation.

If the kickplates are not modified as recommended in item 4 c.,
the strap-and-buckle fasteners should be replaced, preferably
ky a quick-operating device such as a spring-clip.

Item 20 The lack of a suitable torqueing device for the rail retainers
was dealt: with in item 4 e. above.

Item 22 a. None of the illustrations showing the Figure A 4278 show the
configuration of the erected safety barrier; during the
observed test there was some uncertainty asto whether the
safety barrier should go inside or outside the tent structure
at the "mouth" of the launch tube.

Recommendation.

An illustration showing the safety barrier should be incorporated.

b. See item 4 e.
Recommendation.

Requirement to torque rail clamps to 500 in. lbs. should be
deleted fr6m Figures 6-33 and 6-33A of T.O. 21-SM8OA-2-2.
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"MAINTAINABILITY EVA L UATION/OI3SEIIVATION IMPORIT"

Report No. 4388-1 Date 23 May 1963 Page 1 of 2

Prepared by.phipl jjCS Iur LIhss M/S 50-66 Phone 656-6263

Figure A No. __T318 Title / :est Kit (Telephone Test Set)

Part No. _J1274 17- .1. Serial No. 29

Demonstration Event 1-24 Location Ellsworth ,B-5 Date 30.April 1963

T.O. Procedures MS 0,.2-5, Section III, paragraph 3-10

MAINTAINABILITY CHECKLIST
I Fault Isolation and Repair N/ 14 Lines and Cables 2
2 Standardization l 15 Fasteners 4

3 Interchangeability 1 16 Covers, Cases, and Shields 1
4 Packaging and Mounting 2 17 Disposable Modules N-I
5 Accessibility 3 18 Test Equipment N/.!

6 Work Space NIA 19 Servicing and Handling Equipment N/I

7 Testing and Servicing 2 120 Tools N/

8 Displays 2 21 Platforms, Stands, and Shelters NI)

9 Handles 2 22 Technical Order 2
10 Lables and Marking 3 23 Figure 'A' /A
11 Controls 2 24 Form B/C 4
12 Work Aids /JI251 Specifications

13 Connectors and Connections4 12 r Personnel Requirements '

CHECKLIST RATINGS

I Good Maintainability 3 Marginal Maintainability N/A Not Applicable

2 Fair Maintainability 4 Poor Maintainability N/R Not Rated

Rating analyses are provided on attached pages, for checklist Items rated 3 or 4

COMMENTS: The Test Adapter, MX-4114/GTM-3, was used to check the

Teolphone Repeater, TA-465/GTC-9. The procedure in T.O. 21-SM80A-2- 5,

Section III, paragraph 3-10, was used. The demonstration was accepted, however,

-a minor discrepancy was noted (see Item 13).

D2-14934-6 Page 327



Page 2 of 2

Item 5

Problem: The cover to the test kit Is equipped with a thick protective pad.
The protective pad interferes with actuating the 1/4 - turn wing head quick
release fastener, located on the left side of the cover.

Recommendation: Cut a relief in the protective pad to enable convenient
access to the wing head fastener.

Item 10

Problem: The Telephone Test Set does not have a list of equipment for an
inventory check. Some of the smaller pieces could be easily lost and the missing
pieces could not be easily identified.

Recommendation: A list of equipment should be labeled permanently on the
test set case.

Item 13

Problem: T.O. 21-SM8OA-2-5, paragraph 3-10 f. requires that the AN/PSM-6
multimeter be grounded to a test point. No grounding jack is provided on the
multimeter. The procedure used was to loosen a front panel screw and wrap
a bare wire around thp screw and retighten the screw. According to two RCA
Technical Representatives the meter does not require grounding.

Recommendation: Determine if a requirement ex•ists for grounding the meter.
If no requirement exists remove grounding instructions from the T.O. If
grounding is required provide a permanent ground jack on the meter front panel
with adequate labeling.
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MAINTAINABILITY LVALuATION/F,,ý ,,,'ýj- REPOT

(j. ,port No. EO-4489-.1 Date -4-63

Prspared by. A. H. Smith M/S 6071 phone 8!66-3761

Figure A No. 4489 Nomen Message Generator MX3625/GSM-62

Dwg , No.- 8324447 Serial No. 5

Observed Event Evaluation Locatior. VAFB Date 3-1-63

Title or Deeoriptio..

T.O. Prooedures________________ _

MADNTAIMABILITY CHECKLIST

I Fault Isolation 14 Lines and Cables 4

2 Standardization 4 15 Fasteners 3

3 Interchangeability 4 16 Covers, Casese Shields 3

, Packaging, Mounting 2 17 Disposable Modules 4

' Accessibility 4 18 Test Equipment N/E

6 Work Space * N/A 19 Servioing, Handlingp, Equip. N/A

7 Testing, Servicing N/o 2 Tools N/A

8 Displays 4 21. Platforms# Stands, Shelters NIA

9 Handles 4 122 Technical Order N/E

10 Labels,, Marking 3 123 Figure A N/E

11 Controls 4 24 Form B/C N/E

12 Work Aide N1O 25 Specifications N/E

23 Connectors# Connections 4 26 Personnel Requirements 2

CHECKLIST RATINGS

SGood Maintainability NA Not Applicable
3 Satisfactory Maintainability N/9 No Observation Possible

0 2 Unsatisfactory Maintainability N/ Not Evaluated
I Poor Maintainability

Rating analyses are provided on suoceeding pages, for all checklist items rated 3 or lower.
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Item 4a. Section 10.4.3.5.2 of MIL-STD-803 states "where possible, cases.0 shall be designed to lift off units rather than units lifted out
of cases." The reasoning behind this statement is probably as
follows:

a. The case is generally much lighter and more manageable
than the unit.

b. If a heavy unit is lowered into a case and a component
or cable snags on a projection, damage will probably
occur before the resistance is felt; for example a wire
might be severed without even noticing the slight tug.

c. If the unit slips from the operators grasp while lowering,
damage may result due to the fall, whereas if the case
slipped while lowering it onto the unit it would be less
likely to cause damage.

"*"In this particular instance, the front panel of the unit is recessed
into the case; the two carrying handles, however, project outwards
beyond the edge of the case, and it is possible to rest the unit

on these two handles while lifting the case off. This procedure
is somewhat hazardous because the handles are short and have
"rounded. ends; it is therefore quite likely that the unit would
topple and fall as the case came free. For an illustration see

. ". .. .. Fig. 4-113, page 4-318 of T.O. 21-SM8OA-4-1. It may be that the

design intention was to slide the unit out of its case whileresting flat, however this is not too desirable because the case

is larger than the unit and is not provided with guide rails; thus,
if the front panel screws are removed before removing the two hex-
headed bolts at the rear, the unit drops as the rear bolts are
"undone. If the rear bolts are removed first the weight of the
unit is supported entirely by the front panel screws and may

. cause the last one or two screws to break or bind.

The natural tendency is to remove the rear bolts first, then raise
the unit to rest on the rear surface while removing the front
panel screws, then lift the unit out of the case; the easiest
installation procedure is the reverse of this process, which is
susceptible to the hazards mentioned above.

' Recommendation:

It is clear that a complete repackaging of the unit would be
prohibitively costly, and would not be justified. Two alternatives
"emain i

.. 'a. The case and unit should be provided with suitable guide
- rails to permit withdrawal of the unit while the case is.. '''r'. ,:'' ' " ""'lying flat.

b, That part of the case which houses the unit (excluding
the end-section which is used for cable-storage) should
be divided transversely into two sections, so that the
upper section could be removed with the unit lying flat.
The unit could then be turned over to remove the bottom"section, as is the procedure with most of the suitcase

test equipment.
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Item 4 b. The brackets on the case into which the panel mounting screws
fasten tend to catch on a wire bundle as the unit is inserted
into or withdrawn from the case.

Recommendation:

The wire bundle should be fastened down so that it does not project
outwards from the chassis.

o. The cables for the unit are stowed in brackets and clamps on a
hinged panel in the lid of the unit. The cable scrape on the quick-
release fastener brakets when the panel is opened, andl•the-panel
will not remain open while the cables are disengaged. Because the
weight of the cables is greater than the weight of the lid, the
device falls over and closes itself.

Recommendation:

The cables should be stowed in the lid, not on the hinged plate.
The hinged plate should also hold itself in the open position.

Item 10 a. The weight of the unit is not displayed, although it appears to be
more than 45 poudds.

Recommendation:

A wigjht label should be affixed.

b. As is the case with almost all Figure A equipment sold to Air Force
at VAFB, adhesive labels have been affixed showing the Figure A
number.

Recommendation:

A permanent label should be affixed to all equipment, showing Figure
A number and (where applicable) an inventory of associated cases.

* Item 15. The chassis is held in the case by eight slotted screws on the front
panel and two hex-headed bolts at the rear. The process of removing
And replacing the unit is unnecessarily lengthy.

Recommendation:.

The two bolts at the rear of the unit should be eliminated and re-
placed by guide pins only. If it is considered necessary to retain
the bolts for structural purposes, they should at least be of the

*. slotted-head variety.

'• . * . * , *I

*.D2-14934-6
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Item 16 a. The proper orientation of the unit in the case is not obvious; it
Will apparently go in either way. The lid is also apparently
reversible.

Recommendation:

If there is any requirement for unique orientation of chassis,
case, and lid, some identification marks should be provided.

b. Both connectors on the panel of the unit are fitted with loose
plastic dust caps.

Recommendation:

The dust caps should be of the captive variety.

Item 26. As far as could be determined, all electrical connections in this
unit are soldered. Since even the Printed Circuit Assemblies are
soldered in, it would appear that this unit is not suitable for
Field-level maintenance.

-s. Recommendation:

a. The PCA's should be changed to the plug-in variety. This would
provide at least partial Field-level maintenance capability.

b. The unit should be unitized according to MIL-STD-803 section 10.2,
either by replacing soldered connections with screwed or wrapped
connections, or by providing plug-type break-points between units.

* .. 9 *•

"0 * ,.' ".-
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NAKNTAINABIL• EVALUAT0 N/Oe- ,i-'PC.V-REcT

(yieport No. Fo-.44go-. Date 2-11-63 -Page I -of- 1

Prepared by A. H-.Smith ./S-..... . .. R 6207- 761

Figure A No. 4ý0 Nomen Simulator Set. Electrical Functions, Missile-Launch AN/GSM-62

Dwg. No. 25-3394o-i Serial No. Set #2

Observed Event None LLocatioj VAFB Date 2-1i-63

Title or Description Static-evaluation

TeO0 Procedures 33D9-14-26-1 (Operation and Maintenance)

M AI NADILITY CHECKLIST

I Fault Isolation 14 Lines and Cables
_ _ __ _ _ 4

2 Standardization 4 15 Fasteners .

3 Interchangeability 14 6 Covers, Cases, Shields
) Packaging•, Mounting - 17 Disposable Modules /

5 Accessibility 18 Test Equipment

,6 Work Space 4 19 Servicing, Handling, Equip. Jd/A

7 Testing, Servicing 20 ToolN

8 Displays 2 2 Platforms, Stands, Shelters N/A

9 Handles 4 Technical Order N/B

10 Labels# Marking 23 Figure A N/E

11 Controls 4 24 Form B/C N/E
12 Work Aids N/O 25 Specifications

23 Connectors, Connections 26 Personnel Requirements N/Z

CHCLIST RATINGS

4 Good Maintainability N/A Not Applicable
Satisfactory Naintainability N/O No Observation Possible2 Unsatisfactory Maintainability N/ Not Evaluated

I Poor M ain tainability

Rating analyses are provided on succeeding pages, for all checklist items rated 3 or lower.
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Item 4 The two small junction-boxes stored in the Distribution Box are held
in place by a plate which is secured by eight slotted quick-release
fasteners. It is necessary to remove the dust-caps from two of the
sockets in order to remove the retaining plate, because the hole in
the plate is too small to pass the skirt umbilical dust cover, and the
dust cap on the small connector is attached to the plate by a chain.

Recommendation.

1. The retaining cover should be hinged along one side and fastened
down with no more than two butterfly type quick-release fasteners.

* 2. The holes should be enlarged to allow the retaining plate to be
removedwithout removing dust caps.

Item 8 The Signal Data Recorder has an indicator lamp adjacent to the ON-OFF
S '"switch. The word POWER is printed beside this indicator, implying that

it will be illuminated when the recorder is switched on. During the
evaluation the recorder was hooked up but not switched on, but it was
observed that the lamp was glowing dimly. This situation was somewhat

"- .confusing because if the lamp is supposed to indicate that power is
"* :available, then it should be identified accordingly as POWER AVAILABLE,

and the lamp should be bright enough to be easily discernible. If the
lamp indicates that the recorder is switched on, then it should not

, .glow at all when the unit is switched off. There is no circuit diagram
in the Operation and Maintenance T.O., nor is there any descriptive
material that indicates the proper mode of operation of this indicator.

Recommendation.

S"The function of the indicator should be clarified by an unambiguous label,
and the T.O. should describe the Signal Data Recorder more fully.

Item 10 a. It was observed that temporary adhesive labels had been affixed to
each box of the test-set showing "Fig A 4490" and "CASE 1 of 6" etc.

".This practice of identifying items by temporary Fig A number labels has
been adopted extensively at Vandenberg due to the confusion arising out
of the use of several different identification systems. For example one
item may be known by ACO number, drawing number, Federal Stock Number,

"- 'BGS number or Figure A number.

. Recommendation.

.All Figure A items should be prominently labeled to aid in recognition.

b. The individual cases of the Fig A 4190 observed were all identified
".& as being serial number 2, but the over-all Test-Set number as shown on

• . .the label of the Simulator was serial number 4.

It Is quite possible that this situation is the result of an error, but
..It does indicate the desirability of listing component parts and serial

. numbers on a master label.
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Recommendation.

C) A label should be added to the test-set listing serial numbers and
drawing dash numbers to aid in determination that a complete and proper
set has been acquired.

c. Some of the cables bear as many as eight assorted labels of the
adhesive rubber and wrap-around yellow plastic types. It therefore
becomes more difficult to identify a cable when it is tangled with
others.

Recommendation.

•, •• One label at either end of a cable should be sufficient, and the labelshould bear the identification that is used in T.O. procedures.

If it is considered necessary to label cables with Jack number, "mating
with" plug number, drawing number, serial number, function, wire number
etc., then one of the labels should be of an outstandingly different

"" color to simplify the task of identification.

Item 15 a. The simulator chassis is secured to the case by 32 screws, and the
* small access panel is secured by 22 screws. '-e top and bottom lids are

secured by 12 over-center latches each. All the other cases are secured
by 12 latches each.

Recommendation.

Each case in the test-set should be re-evaluated to see if it is not
Spossible to reduce the number of screws securing panels, and catches

securing lids.

Item'16 All quick-release connector dust caps have a keyed center-piece. It
becomes an irritating task to locate the dust cap because there is
nothing with which to rotate the center-piece.

S•. Recommendation.

The dust cap center-piece should not be keyed.

D2-14934-6
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KtdrTAIRNABLITY LVALUATION/CZ•Z:•ZO.*. REPORT

)•eport No.- -•A-4490-2 Date February 25, 1963 Page I of 7

Preamred by. Alexander Henschel ./S 50-66 onJU6-6263, .

Friure A No.--4400 -omen Sirnulator Set, Electrical Functions, Missile-Launch, AN/GSM-62

Dwg. No. 25-33940. 25-33733 Serial No.- 0002*
Static

Observed Event Evaluation Location EDL Date February 22, 1963

Title or Description -Maintainability Evaluation of AN/GSM-62

T.O. Procedures 33D9-14-26-1 (Ogeration and Maintenance)
(Reference) ISM-24• " $88888? 0 e 1888881RO-186 Berr 989Y88 g1er •r•88•

CY-3634 Ser #000002 J-1291 Ser #000001

MAINTAIAILITY CHECKLIST

I Fault Isolation 4 14 Lines and Cables 4

2 Standardization 3 13 Fasteners 3

3 Interchangeability 3 16 Covers, Casesp Shields 3

Ag, Packaging, Mounting 3 17 Disposable Modules 4

5 Accessibility 3 18 Test Equipment 4

6 Work Space 4 19 Servicing# Handling, Equip. 4

7 Testing# Servicing 4 20 Tools 4

"a Displays 3 21 Platforms# Stands, Shelters N/A

9 Handles 3 22 Technical Order 3

10 Labels, Harking 3 23 Figure A 3

11 Controls .4 24 Form B/C Form C only 4

422 Work Aide 4 25 Specifications 4

13 Connectors, Connections 3 6 Personnel Requirements 4

CHECKLIST RATINGS
4 Oood Maintainability N/A Not Applicable
3 Satisfactor7 Maintainability N No Observation Possible
2 Unsatisfactory Maintainability / Not Evaluated
I Poor Maintainability

Rating analyses are provided on succeeding pagesp for all checklist items rated 3 or lower.
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Rating Analyses for AN/GSM-62

Item 2, Standardization

Simulator Set Cable Assembly Cases CY-3680 and CY-3681 and
Simulator Set Case - Test Adapter CY-3634 have feet which are strong
and well designed. The suitcases for Simulator SM-245, Recorder RO-186,
and Distribution Box J-1291 have riveted feet, Zero P/N 7-701, which are
easily broken.

Recommendation:

Use the more rugged feet of CY-3634, CY-3680, and CY-3681 for all
MGE and ACO equipment suitcases.

Item 3, Interchangeability

The top covers for suitcases CY-3634, CY-3680, and CY-3681 are
'. interchangeable; they should not be. Each cover can be placed on its

suitcase in four different positions; only one will allow fastening the
C) " latches. The top cover for Distribution Box J-1291 can fit two ways; only

one is correct. Simulator SM-245 has a top and bottom cover for its
suitcase; each cover can be placed two ways; only one will 'allow fastening.

Recommendation:

Provide an alignment marker on the suitcase and cover to make the proper
position of the cover obvious. This alignment marker could be a different
color for each of the like cases in question. See MIL-STD-803 sec. 10.4.3.5.L.

Item 4, Packaging, Mounting

a) The Simulator Assembly 25-33733-1, Recorder 25-35862-1, and
* 'Distribution Box 25-33734-1 can be placed in their carrying cases

O180from the proper position. When the Recorder is returned to
• , its case the maintenance technician must align the RFI gasket with

a dowel pin or other means before fastening the Recorder to the case.

Recommendation:

Provide alignment pins on the case so the Simulator Assembly,
Recorder, and Distribution Box fit into their carrying case properly.

0 Alignment pins will improve maintenance time and eliminate many
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SIem 4, (Continued)

of the stripped fasteners wh!ch result from improper chassis
and case alignment. See MIL-STD-803 section 10.4.3.7.5.

*b) Components on assembly 301294-901 (TB-3) of Recorder Assembly
301292-901 are high failure rate items (diodes). Work on or removal

" of TB-3 requires other assemblies to be removed first.

Recommendation:

Provide greater accessibility per MIL-STD-803 section 10.4.3.10.1.

c) The Recorder suitcase top cover, part of 10-21340-1, is hinged at one
side. When the case is opened the cover can be removed from or
"left on the case during organizational use. If the cover is left on,
the weight of the cover is sufficient to cause the hinges to tear away
from the suitcase. Removing the cover will alleviate the above
problem, however when it is replaced the hinge pins will be knocked

, out if perfect alignment of the cover hinge is not made with the case
hinge pin.

Recommendation:

Provide a removable arm which will prevent the top cover from
placing undue loading on the hinges when the Recorder suitcase is
"open.

d) Dust covers for the Skirt Umbilical Junction Box and G&C Umbilical
"Junction Box receptacles have to be removed before panel 29-26830-1
of Distribution Box 25-33734-1 can be raised. This panel has to be raisedS" •• iiin order to remove the Junction boxes for use. During the removal

of these dust covers the maintenance technician's fingers rub against
the rough nylon material lining the circumference of the holes in
the panel where the Junction box connectors protrude. Enough skin
is removed from the technicians's fingers during this operation to

"* • sufficiently decrease his electrical resistance thereby making him
more susceptible to electrical shock.

Recommendation:

.. " , -, •Provide a hinged panel with larger holes so that the dust covers •need
not be removed. Fasten the panel to the Distribution Box with a

minimum of captive quick-release fasteners and have the dust covers
I ' captive to their respective junctiori box rather than to the panel. Use

MIL-STD-803 sections 10.4.3.5.5, 10.4.3.5.8, and 10.4.3.8.1.1 as a
design guide.
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Item 5, Accessibility

a) Spare fuses and a spare lamp for the Recorder are located
behind the hinged partition of the top cover. Enough room is
available on the front panel of the Rec, der so the spares could
be mounted adjacent to their active cou,-terpart.

Recommendation:

Mount spare fuses and lamps as close as possible to their active
counterpart.

b) Cable harness is mounted directly over the twist lamp and switch
wiring terminations in Simulator 25-33733-1.

Recommendation:

Route wire harness so that access to switches is improved. See
MIL-STD-803 section 10.4.2.3.3.

Item 8, Displays

Non-indicating fuses are used on the Simulator and Recorder.

Recommendation:

Use indicating type fuses per section 6.1.2.3.1, item 25.1.1.1.3, Boeing
Document D2-4747-1, Maintainability Design Criteria for Minuteman
Electronics Equipment.

Item 9, Handles

One handle on Simulator 25-33733-1 is mounted directly over four of
the Phillips screws holding down panel 25-34464-1. The handles on
the Recorder are much smaller than the standard handle used on the

S. other chassis of AN/GSM-62.

. . Recommendation:

SUse the standard handle BACHlOG5 on the Recorder. Ensure that handle
mounting does not interfere with removal of other items.

Item 10, Labels, Marking

O a) Cases CY-3634, CY-3680, and CY.3681 all have the same weight
marking of lOOLB, however each case with cables does not weigh

. the same.
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Item 10, (Continued)

Recommendation:

Mark the proper weight on each carrying case per MIL-STD-803
section 10.4.3.1.

b) The following items and blueprints have the incorrect marking for

pounds.

1) Recorder RO-186

2) Blueprints 25-33735 and 25-35862

Recommendation:

MIL-STD-12B and Boeing Document 13228, Manual of Writing Style,
Section IH-2 give the abbreviation LB as correct for pounds. Use the
above reference as guides for abbreviations.

Item 13, Connectors, Connections

a) Recepticles J6 and J6A of Recorder 25-35862 have plastic dust
* covers which are easily lost.

Recommendation:

Provide captive dust covers as are provided for the remaining
recepticles of AN/GSM-62.

b) The routing of the wiring harness to the printed circuit cards in the
Recorder allows the wiring to become damaged when the Recorder
is lifted in and out of its carrying case.

Recommendation:

Reroute the wiring harness or use a larger case for the Recorder.
See MIL-STD-803 section 10.4.3.5.3.

Item 15, Fasteners

The Simulator is fastened to its carrying case by 32 Phillips screws
and self-locking nuts. Recorder RO-186 is fastened to its case by 16
Phillips screws. Panel 25-34464-1 is fastened to the Simulator by 220 Phillips screws. The Distribution Box 25-33734 has 22 Phillips screws
to fasten it to the case. Washers are used under each of the Phillips
screws.
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3 Recommendat ion:

Recorder RO-186 has an RFI gasket and therefore needs the number
of fasteners used. The remaining applications however need only one
half the number of screws used. See MIL-STD-803 section 10.4.3.8.12.
The washers need not be used because the maintenance technician in
the field will either lose or throw them away. Use captive nut plates
instead of lock nuts as a means of fastening the chassis to its case.
Slotted hex-head screws are recommended in lieu of Phillips screws
because of their better adaptability to field maintenance situations.

Item 16, Covers, Cases, Shields

See items 2,3, and 15

IRem 22, Technical Order - T.O. 33D9-14-26-1.

a) Section VI, Maintenance Instructions, Section VII, Troubleshooting,
Section VIII, Calibration, and Section IX, Repair Instructions are
listed as information to be supplied at a later date.

Recommendation:

9) Apply these instructions as they become available to a working
situation before including them in the T.O. This will ensure that
the techniques and operations called out are valid.

"b) Section I figure 1-2, Leading Particulars is in error with regard

• to equipment part numbers.

Recommendation:

Correct the Technical Order for the part numbers for these
equipments:

. (1) SM-245/GSM-62 Should be 25-33733-1

(2) J-1291/GSM- 62 Should be 25-33734-1
"(3) CY-3634/GSM-62 Should be 25-34046-1

e) Section 5-12. Recorder operational checkout procedure does not

Shave a step for turning on power.

Recommendat ion:

Add a step between a. and b. stating "Place power ON/OFF switch
it) to the ON position; white pilot lamp shall illuminate."
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Item 23, Figure A

The Technical Requirements section does not contain a paragraph

an Operability and Maintainability.

Recommendation:

Conform with AFBSD Exhibit 61-56 by supplying a paragraph on
Operability and Maintainability in the Technical Requirements
section of the Figure A.

C),

0 * * *D2-14934-6
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"MA INTAINABI LIT Y EVA L UAT ION/OIBS E nVAT ION RE PORT"

Report No. EO 4490-3 Date_28 May 1963 Page I of 3

Prepared by w wp Tnhqq .Ind P_ C, Milt.' M/S_5.0-68 Phon656-6264_

Figure A No. .. Titl.e Simuiatnr Set: .1etrical Ftlctions. MisitI• h, Launnh

Part No. _5-3394o Serial No.
CSA

Demonstration Event Location Ellsworth AFB Date 24 April 1963

T.O. Procedures

MAINTAINABILITY CHECKLIST
1 Fault Isolation and Repair 7/4 14 Lines and Cables 2

2 Standardization 1 15 Fasteners 4

3 Interchangeability 1 16 Covers, Cases, and Shields 2

4 Packaging and Mounting 2 17 Disposable Modules Ni

5 Accessibility 2 18 Test Equipment N

6 Work Space V/ 19 Servicing and Handling Equipment N

7 Testing and Servicing NIN 20 Tools NI

8 Displays 2_, 21 Platforms, Stands, and Shelters Ni

9 Handles ,' _ _ 2 22 Technical Order N/I

10 Lables and Marking 3 23 Figure 'A' NA

11 Controls 2 24 Form B/C N/A

12 Work Aids N/ 25 Specifications NIA

13 Connectors and Connections 2 26 Personnel Requirements N

CHECKLIST RATINGS

I Good Maintainability 3 Marginal Maintainability *N/A Not Applicable

2 Fair Maintainability 4 Poor Maintainability N/R Not Rated

Rating analyses are provided on attached pages, for checklist Items rated 3 or 4

COMMENTS: The Missile Downstage and Auxiliary Launcher Simulator,

25-28125• is a part of the Simulator Set, Figure A 4490. The Simulator is

characteristic of other Minuteman Test sets and the Item 10 and 15 problems

are common,
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Item 10

a. Problem: Some Figure A test equipmert has several separate cases.
Multiple case ur.its include Figure A's 4490, 4012, 3092, and 3007. Figure A
3007 has 14 separate pieces. The technician has no immediate method to
determine the number of individual cases in a Figure A, and which case,
if any, is missing.

Recommendation: Mark the individual cases-for example: if the Figure A
consists of three cases, label them 1 of 3, 2 of 3, and 3 of 3.

b. Problem: Many of the cases have cables and accessories which are not
listed by item on the case. It is difficult for a technician to verify if the
content of a case is complete. It is possible that a trip to an LF or LCF
may be wasted because a cable or other equipment is missing.

Recommendation: Provide an inventory list on all cases stating quanity,
part number, and nomenclature of each piece of equipment contained in the
case.

Item 15

Problem: The Launcher Simulator and other Minuteman suitcases have a hinged
divider in the cover ojposite the hinge, three fasteners, BACL1OT, are used.
These fasteners are difficult to engage under the cover lip as the two lug self-
locking nut loses its locking feature and does not rotate under the lip when the
wing head screw is tightened. After tightening the wing head screw the lug nut
is not under the lip. When the cover is placed on the suitcase base the cover
divider swings down and breaks the spare bulbs or fuse holders mounted on the
divider. This fastener problem will continue to damage equipment, reduce
spares, waste manhours, and reduce the operability of the equipment. See
sketch below for fastener installation details:

WIMG H&Ed .40 d...

/r--A,--.U VV 7 (2. PLACES)

SPAZC/*h 44r

0sr,- q Sa, 7V-nT WO L4G -V&*7-
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Recommendation: Make the BACLIOT t,.pe fastener inactive for Boeing design
and monitor all stbcontractors to assure that this type fastener is not used. In
lieu of the BACL10T type fastener select a -.uarter turn quick release winged
head fastener.

A retrofit for existing cover dividers is in order. One method would be to replace
the BACL10T type fastener with a quarter turn quick release winged head fastener.
Another more economical method would be to drill a through hole in both the
cover divider and cover lip, and install a small quick release pin retained to
the divider with a bead chain. If required more than one quick release pin may
be specified.
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11AINTAimABILrrY L'J"TIO.%/OBSERVATION REPORT

.,eport No# iPA..4491-1 . Date February 6. 1963 Page I of 3

Prepared by Ralnh L. Stearn M/S 50-66.phone 6-6263

?,7ure A No. 4491 Nomen Start-Up Unit, Launch Facility, OA/GSM-62

Dwg. No. 25-33549 Serial No. 7

Observed Event ToO VerificatioLocation Malmstrom AFB-F6 Date 1-25-63

Title or Description T_) VWrIfication

T.O. Procedures "j_0_ 2]-S80A'-2-3 Parnvranb 2-67

MAINTAINABILITY CHECKLIST

1 'Fault Isolation NIA 14 Lines and Cables 4

2 Standardization 3 15 Fasteners 4

Interchangeability 4 16 Covers, Cases# Shields 3

1?F4 Packaging, Mounting /A 1 DipsbeModules /A' 3 Acc eessi•bility 4 18 Test E.quipment ./A

6 Work Space 4 19 Servicin.•, Handling, Equip. /A

7 Testing, Servicing .A 20 Toole N/A

8 Displays 4 21 Platforms, Stands, Shelters NIA

9 Handles 4 22 Technical Order 3

10 Labels, Marking 3 23 Figure A .. ý/A

11. Controls 3 24 Form B/C /A

12 Work Aids 3 25 Specifications V/A

33 Connectors, Connections 3 26 Personnel Requirements

CHELIST RATINGS

4 Oood Maintainability N/A -Not Applicable
3 Satisfactory Maintainability N/. No Observation Possible
2 Unsatisfactory Maintainability x Not Evaluated
I Poor, Maintainability

.Rating analyses are provided on succeeding pages, for all checklist items rated 3 or lower.
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Item 2. The power cable from the power pack, used with the Start-Up

Unit, has a connector with a fine thread nut and plug.

Recommendation:

The connector and plug should be of the coarse thread, quick
release type used on other Minuteman cabinets.

Item 10. The cable storage suitcase does not have a cable inventory
and cable location placard.

Recommendation:

To minimize the loss and damage of cables a cable inventory
and cable location placard should be fastened to the cover of the
cable storage suitcase.

IRem 11. The "ON-OF.F" control for the start-up power to the G&C
gyrosopes consists of connecting and disconnecting the power
pack cable.

Recommendation:

An "ON-OFF" power control switch should be installed on the
power pack.

Item 12. A head set must be used and VRSA must be interrogated three
times during -start-up.

Recommendation:

With a fault code placard attached to VRSA the same results
could be accomplished by use of the selector switches and indicator
lights. This would eliminate the need for a head set and the
interrogation of VRSA.

Item 13. See Item 2.

Item 16. The cover to the test set suitcase can be installed only one way
but due to symmetry, has no readily identifiable method of
indicating the correct way.
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MAINTAINABILITY L-ALUATION/C= :.N: REPORT

'.o.':)rt No. E•O-4491-2 Date February 18, 1963 Page 1 of 5

P.opared by Ralpnh L. Stearns .,50-66, ,,phone_ 6-6263

. A No. 4491 omen Start-Up Unit., Launch Facility, OA/GSM-62

DN.&. No. 25-33549 Serial No. 1

Observed EventEvaluation LocationEDL Laboratory Date February 15, 1963

Title or Description_ _ _ _ _ _ _ _ _ _ _ _ _

T.0. Procedures

MAINTAINABILITY CHECKLIST

I Fault Isolation 4 14 Lines and Cables 4

2 Standardization 4 15 Fasteners 3

3 Interchangeability 4 16 Covers, Cases, Shields 3

.4 Packaging, Mounting 3 17 Disposable Modules N/A

5 Accessibility '3 18 Test E~quipment NIA

6 Work Space ' 4 19 Servicing# Handling, Equip. N/A

7 Testing, Servicing 4 20 Tools 4

8 Displays 4 21. Platforms, Stands, Shelters N/A

9 Handles 3 22 Technical Order N/A

10 Labels, Marking 3 23 Figure A 3

11 Controls 4 24 Form B/C 3

22 Work Aids 4 25 Specifications i/A

13 Connectors, Connections 4 26 Personnel Requirements N/A

CHECKLIST RATINGS
4 Good Maintainability N/A Not Applicable
3 Satisfactory Maintainability N/O No Observation Possible
2 Unsatisfactory Maintainability N/ Not Evaluated
I Poor Maintainability

Rating analyses are provided on succeeding pages, for all checklist items rated 3 or lower.
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Item 4, Packaging, Mounting:

A. The two suitcases, used to house the figure A equipment, are fragile
and may not be capable of withstanding the rough field handling.

Recommendation:

The suitcases should be changed to the Zero Modular Packaging System
*, type per catalog E59 or similar.

B. When the top chassis is removed for service it is fastened to the lower
module by a wire bundle. This makes the units very hard to handle and
no. doubt will result in damage to both the chassis and the wire bundle.

"Recommendation:

The. top chassis could be fastened to the lower unit by -a hinge. If this
is not practical the wire bundle should be made in two sections which
would plug together.when assembled.

C. To remove the lower chassis from the suitcase the top unrit must be held
by one man, a second manlmust hold the suitcase in place, and a third
man must lift the lower chassis out of the suitcase.

Recommendation:

Per MIL-STD-803 paragraph 10.4.3.5.2 "Where possible, cases shall be
designed to lift off units rather than units lifted out of cases."

D. To assemble the two chassis and the suitcase~drift pins must be used to
"align the three units.

Recommendation:

Per MIL-STD-803 paragraph 10.4.3.7.5 "Guide pins or their equivalent
shall be provided on units for alignment during mounting."

E. There is no easy way to discern the orientation of the two chassis and
the suitcase.

Recommendation:

Per MIL-STD-803 paragraph 10.4.3.5.1 "The proper orientation of a unit
within its case shall be made obvious, either through design of the case
or by means of appropriate labels.

. ... D2-14934-6
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F. The spare fuses for the modules in the test set suitcase are mounted
in the cable storage suitcase.

Recommendation:

The spare fuses should be mounted in the same suitcase, readily
accessible, and adjacent to the working fuses.

G. To use either the self-test set or the break-out-box the maintenance
man must remove them from the suitcase.

Recommendation:

By mounting the connector receptacle on the tops of these modules
this requirement would be 'eliminated.

hiem 5, Accessibility:

Wire bundles located directly over terminal boards TBl, TB3, TB4,
TB5, TB6, TBT, and TB8 make the terminals inaccessible.

"•) Recommendation:

Relocate the wire bundles so the terminals are accessible.

Rem 9, Handles:

:During removal the lower chassis tends to twist because the handles
. are not located over the center of gravity.

S •. Recommendation:

* Per MIL-STD-803 paragraph 10.4.3.2.2 "Whenever possible, handles
or grasp. areas shall be located over the center of gravity of the unit so
that when the unit is lifted it does not swing or tilt.

tRem 10, Labels, Marking:

A. The label for transformer "T 1" is obscured by mounting board "A 1".

Recommendation:

Change the location of the transformer label.

*D2-14934-6
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B. It is difficult to locate the right positioning guide for the plug-in circuit
boards.

Recommendation:

Label the correct positioning guides.

C. It Is difficult to determine which plug-in circuit board goes into which
receptacle.

Recommendation:

Label the circuit boards and the receptacles with reference designations.

D. The abbreviation of "pounds" on the suitcases is "lbs."

Recommendation:

The abbreviation "i'b'" should be used per MIL-STD-12B, paragraph 1.3.4.

* E. The nare plates, on the test adapter and break-out-box chassis, are

not visible when the modules are in their correct mountings.

* • Recommendation:

Locate the name plates so they are visible.

Item 15, Fasteners:

A. The circuit card retaining cover is held in place by phillips screws
* with flat washers uider the heads.

* 'Recommendation:

As the Washers are not required and will be discarded by field personnel
money can be saved by not using them.

B. Phillips head screws and bolts are used through out the test set. This
** type of head is susceptible to ruin while being removed.

. : Recommendation:

Use hex-head screws and bolts in place of phillips head.

. *D2-14934-6

"" Page 352



Q C. The mountings for catpacitors C2 and C3 are held in place by bolts and
nuts. This requires the use of a holding tool and a turning tool to
remove a part.

Recommendation:

When a nut is required use a captive type nut.

Item 16, Covers, Cases, Shields:

The cover to the test set suitcase can be installed only one way but
due to symmetry has no readily identifiable method of indicating the
correct way.

Recommendation:

The cover and the case should be marked so maintenance personnel can
readily discern the correct installation position.

Item 23, Figure A:

The Figure A does not contain any Maintainability Design Requirements.
In accordance with AFBSD exhibit 61-56 Maintainability Design Require-
ments must be included in the Figure A's for all OGE and MGE
Minuteman equipment for which Boeing is responsible.

Recommendation:

When the Figure A is revised Maintainability Design Requirements
should be added.

item 24, Form B/C:

A. Line 4C of the Form C reads "blowers." There is only one blower.

Recommendation:

On the next revision of the Form C change line 4C to read "blower."

B. Line 4a of the Form C instructs the maintenance personnel to remove
the test set case. The Form C does not instruct the maintenance personnel
to put the test set back in the case.

Recommendation:

bnn the next revision of the Form C corirect this condition.
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NAXNTAIMBLnT EVALUATION/C. rfZ-_ REPORT

'..teport No. W-4491-3 Date 2-27-63 Page 1 , 2
Preýared by A. H. Smith M/S 6207-1 one

Figure A No._ 4491 Nomen Start UD Unit, Launch Facility OA-3966/GSM-_62

Dwg. No. 25-33549-1 Serial No. 3

Observed Event Evaluation Location Vafb Date 2-27-63

Title or Description Static Evaluation

T.0. Prooedures____

MAIDTAINABILITY CHECKLIST

I Fault Isolation 14 Lines and Cables

2 Standardization 415 Fasteners

3 Interchangeability 6 Covers, Cases, Shields 3

4 Packagingp Mounting 17 Disposable Modules'

"S Accessibility 4 18 Test Equipment N/A

6 Work Space * N/A 19 Servicing, Hadl.ing, Equip. N/A

7 Testing, Servicing 20 Tools

S Displays 4 21 Platforms, Stands# Shelters N/A

9 Handles 22 Technical Order N/E

10 Labels, Marking 23 Figure A

11 Controls 24 Form B/C N/E

22 Work Aids N/E 25 Specifications N/E

13) Connector#, Connections 26 Personnel Requirements N/E

C, CILIST RATINGS
4 Good Maintainability N/A Not Applicable
3 Satisfactory Maintainability N No Observation Possible

) 2 Unsatisfactory Maintainability V Not Evaluated
. Poor Maintainability

Rating analyses are provided on succeeding pages, for all checklist items rated 3 or lower.
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Item 4. a. The cable stowage cable-retaining lid is flimsy and bows outwards;
this causes the three fasteners to disengage, making it impossibleto fasten the lid down.

Recommendation.

The lid should be ribbed or flanged to stiffen it, and the fasteners
should be mounted one sixteenth of an inch closer to the edge of the
lid.

b. The cable retaining lid does not hold itself open but must be held
up with one hand while working amongst the cables.

Recommendation.

A small section of the lid should be removed from each corner on the
hinged side. This would prevent the lid from stopping against the
curved corner of the case and would allow the lid to fall back far

. enough to remain open.

"Item 10. Three spare fuses mounted in the cable storage box are not labelled.
It is necessary to remove and inspect each one to find the correct
rating*

Recommendation.

) A label identifying fuse ratings should be affixed adjacent to each
spare fuse holder.

Item 15. The over-center fasteners holding the bottom of the start-up unit
case fall shut if an attempt is made to remove the unit in the up-
right position.

Recommendatioin.

• . The bottom lid fasteners should be turned around so that they fall
open when disengaged, or alternatively they should be of a sprung

• variety that would hold itself open.

"Item 16. "One connector has a loose plastic dust cap, while all others have

captive caps.

.,. * Recommendation.

* * A captive dust cap should be provided for J 4 of the start-up assembly.
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"MAINTAINABILITY EVALUATION/O13SERV ATION nt: PORT"

Report No. 45,3-1 Date May 23, 1963 Page 1 of 2

Prepared by. Philip Giles and Wilbur Lohss M/S_ 50-66 Phone 656-6263

Figure A No. 4523 Title Power upp2lyP-3267/GSM

Part No. 25-29137-1 Serial No. 000 066

Demonstration Event Unscheduled Location Ellsworth CSA Date May 8,1963

T.O. Procedures

MAINTAINABILITY CHECKLIST
"1 Fault isolation and Repair N/1 14 Lines and Cables
2 Standardizotion 1115 Fasteners

3 interchangeability N/I, 16 Covers, Cases, and Shields
4 Packaging and Mounting 3 17 Disposable Modules
5 Accessibility N/1 18 Test Equipment
6 Work Space 19 Servicing and Handling Equipment

7 Testing and Servicing 20 Tools

8 Displays 21 Platforms, Stands, and Shelters

9 Handles Il 22 Technical Order
10 Lables and Marking 23 Figure 'A'
11 Controls 24 Form B/C,

12 Work Aids 25 Specifications
13 Connectors and Connections 9/F 26 Personnel Requirements

CHECKLIST RATINGS

I Good Maintainability 3 Marginal Maintainability N/A Not Applicable

2 FairMaintatnability' 4 Poor Maintainability N/k Not Rated

Rating analyses are provided on attached pages, for checklist Items rated 3 or 4

COMMENTS: Noted while evaluating Fig. A 4152
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